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Section 1 — Administrative Information

1.0

ADMINISTRATIVE INFORMATION

Pursuant to Title 10, Part 54, of the Code of Federal Regulations (10 CFR 54),
Requirements for Renewal of Operating Licenses for Nuclear Power Plants

(Reference 1.6.1), this subsequent license renewal application (SLRA) seeks renewal for
an additional 20-year term of the facility operating licenses for Point Beach Nuclear Plant
(PBN) Unit 1 (DPR-24) (Reference 1.6.2) and Unit 2 (DPR-27) (Reference 1.6.3). The
SLRA includes renewal of the source, special nuclear, and byproduct materials licenses
that are combined in the Unit 1 and Unit 2 licenses.

The SLRA is based on the guidance provided by the Nuclear Regulatory Commission
(NRC) in NUREG-2192, Standard Review Plan for Review of Subsequent License
Renewal Applications for Nuclear Power Plants (Reference 1.6.4), Regulatory Guide
(RG) 1.188, Revision 2, Standard Format and Content for Applications to Renew
Nuclear Power Plant Operating Licenses (Reference 1.6.5), and the guidance provided
by Nuclear Energy Institute (NEI) 17-01, Industry Guideline for Implementing the
Requirements of 10 CFR Part 54 for Subsequent License Renewal (Reference 1.6.6).

The SLRA is intended to provide sufficient information for the NRC to complete its
technical and environmental reviews pursuant to 10 CFR Part 54, Requirements for
Renewal of Operating Licenses for Nuclear Power Plants, and 10 CFR Part 51,
Environmental Protection Regulations for Domestic Licensing and Related Regulatory
Functions (Reference 1.6.7). The SLRA is provided to meet the standards required by
10 CFR 54.29 in support of the issuance of the subsequent renewed operating licenses
for PBN Units 1 and 2.

Point Beach Nuclear Plant Units 1 and 2 Page 1-1
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Section 1 — Administrative Information

1.1. GENERAL INFORMATION
The following is general information required by 10 CFR 54.17 and 10 CFR 54.19.
111 Name of Applicant
NextEra Energy Point Beach, LLC (NEPB), a Wisconsin Limited Liability Company
(LLC), hereby applies for subsequent renewed operating licenses for PBN Units 1
and 2. NEPB is an indirect wholly-owned subsidiary of NextEra Energy, Inc, which is
based in Juno Beach, Florida. NEPB is the licensed operator and owner of PBN,
Units 1 and 2.
1.1.2 Address of Applicant
NextEra Energy Point Beach, LLC
700 Universe Boulevard
Juno Beach, FL 33408-0420
Address of the Point Beach Nuclear Plant:
Point Beach Nuclear Plant Units 1 and 2
6610 Nuclear Road
Two Rivers, WI 54241
113 Descriptions of Business or Occupation of Applicant
NEPB is currently engaged principally in the business of generating electricity for
sale on the wholesale market.
The current PBN Units renewed operating licenses will expire as follows:
e At midnight on October 05, 2030, for PBN Unit 1 (Renewed Facility Operating
License No. DPR-24)
e At midnight on March 08, 2033, for PBN Unit 2 (Renewed Facility Operating
License No. DPR-27)
NEPB will continue as the licensed operator on the subsequent renewed operating
licenses.
1.1.4. Organization and Management of Applicant
NEPB is an LLC organized under the laws of the State of Wisconsin, with its principal
office located in Juno Beach, Florida.
NEPB, is a direct-wholly-owned subsidiary of ESI Energy, LLC, which is a direct,
wholly-owned subsidiary of NextEra Energy Resources, LLC. NextEra Energy
Resources, LLC is in turn, a direct-wholly owned subsidiary of NextEra Energy
Capital Holdings, Inc, which is a direct wholly-owned subsidiary of NextEra Energy,
Inc. NextEra Energy, Inc. is a public utility holding company incorporated in 1984
under the laws of the state of Florida.
Point Beach Nuclear Plant Units 1 and 2 Page 1-2
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Section 1 — Administrative Information

NEPB is not owned, controlled, or dominated by any alien, foreign corporation, or
foreign government. NEPB makes this SLRA on its own behalf and is not acting as
an agent or representative of any other person.

NEPB does not have a Board of Directors. The names and business addresses of
NEPB’s principal officers are listed below. All persons listed are U.S. citizens.

Names and Addresses of the Principal Officers

Name Title Address

Crews, Terrell Kirk 11 President NextEra Energy Point Beach, LLC

700 Universe Boulevard
Juno Beach, FL 33408-0420

Beilhart, Kathy A. Vice President & NextEra Energy Point Beach, LLC

Treasurer 700 Universe Boulevard
Juno Beach, FL 33408-0420

Handel, Matthew S. Vice President NextEra Energy Point Beach, LLC

700 Universe Boulevard
Juno Beach, FL 33408-0420

McCartney, Eric Vice President NextEra Energy Point Beach, LLC

700 Universe Boulevard
Juno Beach, FL 33408-0420

Moul, Donald A. Executive Vice NextEra Energy Point Beach, LLC
President & Chief 700 Universe Boulevard
Nuclear Officer Juno Beach, FL 33408-0420
Seal, Christine Vice President NextEra Energy Point Beach, LLC

700 Universe Boulevard
Juno Beach, FL 33408-0420

Plotsky, Melissa A. Secretary NextEra Energy Point Beach, LLC

700 Universe Boulevard
Juno Beach, FL 33408-0420

Class of License, the Use of the Facility, and the Period of Time for Which the
License is Sought

NEPB requests subsequent renewal of the renewed operating licenses issued under
Section 104b of the Atomic Energy Act of 1954, as amended, for PBN Unit 1 and
Unit 2 (License Nos. DPR-24 and DPR-27, respectively), for a period of 20 years
beyond the expiration of the current renewed operating licenses. This would extend
the renewed operating license for PBN Unit 1 from midnight on October 05, 2030, to
midnight October 05, 2050, and PBN Unit 2 renewed operating license from midnight
on March 08, 2033, to midnight on March 08, 2053. This SLRA includes a request
for renewal of those NRC source material, special nuclear material, and by-product
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material licenses that are subsumed into or combined with the current renewed
operating licenses.

The facility will continue to be known as the PBN and will continue to generate
electric power during the subsequent license renewal (SLR) period.

1.1.6. Earliest and Latest Dates for Alterations

NEPB does not propose to construct or alter any production or utilization facility in
connection with this SLRA. In accordance with 10 CFR 54.21(b), during NRC review
of this SLRA, an annual update to the SLRA to reflect any change to the current
licensing basis (CLB) that materially affects the content of the SLRA will be provided.

11.7. Regulatory Agencies with Jurisdiction

Regulatory agencies with jurisdiction over the PBN revenue are:

United States Securities and Exchange Commission
100 F Street NE
Washington, D.C. 20549

Federal Energy Regulatory Commission
888 First St. NE
Washington, D.C. 20426

Public Service Commission of Wisconsin
610 N Whitney Way

PO Box 7854

Madison, WI 53707-7854

1.1.8. Local News Publications

News publications that circulate in the area surrounding the PBN and are considered
appropriate to give reasonable notice of this SLRA to those municipalities, private
utilities, public bodies and cooperatives that might have a potential interest in the
facility, include the following:

Manitowoc Herald Times Reporter
902 Franklin Street
Manitowoc, WI 54220

Green Bay Press Gazette
435 E. Walnut St.
Green Bay, WI 54305-3430
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1.1.9. Conforming Changes to Standard Indemnity Agreement

The requirements of 10 CFR 54.19(b) state that SLRAs must include, “...conforming
changes to the standard indemnity agreement, 10 CFR 140.92, Appendix B, to
account for the expiration term of the proposed renewed license”. The current
indemnity agreement No. B-41 for PBN Units 1 and 2 states, in Article VII, that the
agreement shall terminate at the time of expiration of that license specified in Item 3
of the attachment to the agreement, which is the last to expire. Item 3 of the
attachment to the indemnity agreement, as revised by Amendment No. 14, lists
DPR 24 and DPR 27 as the applicable license numbers. Should the license
numbers be changed upon issuance of the subsequent renewed licenses, NEPB
requests that conforming changes be made to Item 3 of the Attachment, and any
other sections of the indemnity agreement as appropriate.

1.1.10. Restricted Data Agreement

This SLRA does not contain restricted data or other national defense information,
and the applicant does not expect that any activity under the subsequent renewed
operating licenses for the PBN Units will involve such information. However,
pursuant to 10 CFR 54.17(f) and (g), and 10 CFR 50.37 (Reference 1.6.8), the
applicant agrees that it will not permit any individual to have access to, or any facility
to possess, restricted data or classified national security information until the
individual and/or facility has been approved for such access under the provisions of
10 CFR 25, Access Authorization (Reference 1.6.9), and/or 10 CFR 95, Facility
Security Clearance and Safeguarding of National Security Information and Restricted
Data (Reference 1.6.10).
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1.2.

PLANT DESCRIPTION

The PBN site includes two units, Units 1 and 2. Each of the two nuclear units employs a
pressurized water nuclear steam supply system (NSSS) with two coolant loops furnished
by the Westinghouse Electric Corporation. Each reactor was originally designed to
produce a core thermal power output of 1519 megawatts-thermal (MW1) with a
corresponding gross electrical output of approximately 524 (Unit 1) and 524 (Unit 2)
megawatts-electric (MWe). Commercial operation for Unit 1 began on October 05, 1970
and for Unit 2 on March 08, 1973.

Since being placed into commercial operation, each unit has undergone a low pressure

turbine retrofit modification that increased the gross electric output to approximately

538 MWe. In addition, a measurement uncertainty recapture (MUR) power uprate was

implemented for both units. The MUR uprate increased the license reactor core thermal
power for each unit to 1540 MWt and turbine generator electric output to approximately

545 MWe.

In 2011, an Extended Power Uprate (EPU) increased the reactor thermal power to 1800
MW?1 for each unit, and the turbine generator electric output to approximately 640 MWe.
For EPU, modifications were made to each unit’s high pressure turbines, instrumentation
and controls, and the associated steam, condensate, and feedwater paths.

The major structures are two containments, one auxiliary building, one pumphouse, one
turbine building (including the control room), one emergency diesel generator building,
and one service building. Each containment is a steel lined concrete cylinder with pre
stressed tendons in the walls and dome, anchored to a reinforced concrete foundation
slab which is supported by steel H piles driven to refusal in the underlying bedrock.

NEPB also operates an independent spent fuel storage installation (ISFSI) at the site.
The ISFSI is operated under a general license issued pursuant to the provisions of
10 CFR 72 (Reference 1.6.11). Therefore, the ISFSI is not in-scope for subsequent
license renewal.
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1.3. APPLICATION STRUCTURE

This SLRA is structured in accordance with RG 1.188, Revision 2, Standard Format and
Content for Applications to Renew Nuclear Power Plant Operating Licenses and

NEI 17-01, Industry Guideline for Implementing the Requirements of 10 CFR Part 54 for
Subsequent License Renewal. The SLRA is structured to address the guidance
provided in NUREG-2192, Standard Review Plan for Review of Subsequent License
Renewal Applications for Nuclear Power Plants. NUREG-2192 references
NUREG-2191, Generic Aging Lessons Learned for Subsequent License Renewal
(GALL-SLR) Report (Reference 1.6.12). NUREG-2191 was used to determine the
adequacy of existing aging management programs (AMPs) and to identify existing
programs that will be augmented and identify new programs for SLR. The results of the
aging management review (AMR), using NUREG-2191, have been documented and are
illustrated in table format in Section 3, Aging Management Review Results, of this SLRA.

PBN Units 1 and 2 are constructed of similar materials with similar environments.
Unless otherwise noted throughout this SLRA, plant systems and structures discussed in
this SLRA apply to both units.

The SLRA is divided into the following sections and appendices:
Section 1 - Administrative Information

This section provides the administrative information required by 10 CFR 54.17 and

10 CFR 54.19. It describes the plant and states the purpose for this SLRA. Included in
this section are the names, addresses, business descriptions, as well as other
administrative information. This section also provides an overview of the structure of the
SLRA, and a listing of acronyms and general references used throughout the SLRA.

Section 2 - Scoping and Screening Methodology for Identifying Structures and
Components Subject to Aging Management Review and Implementation Results

Section 2.1 describes and justifies the methods used in the integrated plant assessment
(IPA) to identify those structures and components subject to an AMR in accordance with
the requirements of 10 CFR 54.21(a)(2). These methods consist of: (1) scoping, which
identifies the systems, structures, and components (SSCs) that are within the scope of
10 CFR 54.4(a), and (2) screening under 10 CFR 54.21(a)(1), which identifies those
in-scope SSCs that perform intended functions without moving parts or a change in
configuration or properties, and that are not subject to replacement based on a qualified
life or specified time period.

Additionally, the results for scoping and screening of systems and structures are
described in this section. Scoping results are presented in Section 2.2, Plant Level
Scoping Results. Screening results are presented in Sections 2.3, 2.4, and 2.5.

The screening results consist of lists of components or component groups and structures
that require AMR. Brief descriptions of mechanical systems, electrical and
instrumentation and controls (1&C), and structures within the scope of SLR are provided
as background information. Mechanical systems, electrical and 1&C, and structures
intended functions are provided for in-scope systems and structures. For each in-scope
system and structure, components requiring an AMR and their associated component
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intended functions are identified, and reference is made to the appropriate Section 3
table providing the AMR results.

Selected components, such as equipment supports, structural items (e.g., penetration
seals, structural bolting and insulation), and passive electrical components, were more
effectively scoped and screened as commaodities. Under the commodity approach,
these component groups were evaluated based upon common environments and
materials. Commodities requiring an AMR are presented in Sections 2.4 and 2.5.
Component intended functions and reference to the applicable Section 3 table are
provided.

The descriptions of systems in Section 2 identify SLR boundary drawings that depict the
components subject to AMR for mechanical systems. The drawings are provided in a
separate submittal.

Section 3 - Aging Management Review Results

10 CFR 54.21(a)(3) requires a demonstration that the effects of aging will be adequately
managed so that the intended functions will be maintained consistent with the CLB
throughout the subsequent period of extended operation (SPEQO). Section 3 presents
the results of the AMRs. Section 3 is the link between the scoping and screening results
provided in Section 2 and the AMPs provided in Appendix B.

AMR results are presented in tabular form, in a format in accordance with NUREG-2192,
Standard Review Plan for Review of Subsequent License Renewal Applications for
Nuclear Power Plants. For mechanical systems, AMR results are provided in

Sections 3.1 through 3.4 for the reactor coolant system (RCS), engineered safety
features (ESFs), auxiliary systems, and steam and power conversion systems,
respectively. AMR results for structures and component supports are provided in
Section 3.5. AMR results for electrical commodities are provided in Section 3.6.

Tables are provided in each of these sections, in accordance with NUREG-2192, to
document AMR results for components, materials, environments, and aging effects that
are addressed in NUREG-2191, and information regarding the degree to which the
proposed AMPs are consistent with those recommended in NUREG-2191.

Section 4 - Time-Limited Aging Analyses

Time-limited aging analyses (TLAAs), as defined by 10 CFR 54.3, are listed in this
section. This section includes each of the TLAAs identified in NUREG-2192 and in
plant-specific analyses. This section includes a summary of the time-dependent aspects
of the analyses. A demonstration is provided to show that the analyses remain valid for
the SPEO, the analyses have been projected to the end of the SPEO, or that the effects
of aging on the intended function(s) will be adequately managed for the SPEO,
consistent with 10 CFR 54.21(c)(1)(i)-(iii). Section 4 also confirms that there are no

10 CFR 50.12 exemptions involving TLAAs as defined in 10 CFR 54.3 identified for the
SPEO.
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Appendix A - Updated Final Safety Analysis Report Supplement

As required by 10 CFR 54.21(d), the Updated Final Safety Analysis Report (UFSAR)
supplement contains a summary of activities credited for managing the effects of aging
for the SPEO. A summary description of the evaluation of TLAAs for the SPEO is also
included. In addition, summary descriptions and dispositions of SLR commitments are
provided. The SLR commitments are identified in Table 16-3 of Appendix A of this
SLRA; the information in Appendix A is intended to fulfill the requirements of

10 CFR 54.21(d). Following issuance of the renewed licenses, the material contained in
this appendix will be incorporated into the UFSAR.

Appendix B - Aging Management Programs

This appendix describes the programs and activities that are credited for managing
aging effects for components or structures during the SPEO based upon the AMR
results provided in Section 3 and the TLAAs results provided in Section 4.

Sections B.2.2 and B.2.3 discuss those programs that are contained in Chapter X and
Chapter XI, respectively, of NUREG-2191. A description of the AMP is provided, and a
conclusion based upon the results of an evaluation against each of the 10 elements
provided in NUREG-2191 is drawn. In some cases, exceptions, justifications, and / or
enhancements for managing aging are provided for specific NUREG-2191 elements.
Additionally, operating experience (OE) related to the AMP is provided. If any
plant-specific AMPs are added (now or in future RAI responses), then these AMPS will
be added to these sections and evaluated against all 10 AMP elements.

Appendix C - Licensee Specific Activities Relative to the Reactor Vessel Internals

This appendix provides the gap analysis for SLR when compared to the current PBN
Reactor Vessel Internals Program based on the Electric Power Research Institute
(EPRI) Materials Reliability Program (MRP)-227-A (References 1.6.13 and 1.6.14) as
the starting point.

Appendix D - Technical Specification Changes

This appendix satisfies the requirement in 10 CFR 54.22 to identify technical
specification changes or additions necessary to manage the effects of aging during the
SPEO. There are no technical specification changes identified necessary to manage the
effects of aging during the SPEO.

Appendix E - Environmental Information — Point Beach Nuclear Plant Units 1 and 2
This appendix satisfies the requirements of 10 CFR 54.23 to provide a supplement to the

environmental report (ER) that complies with the requirements of subpart A of
10 CFR 51 for PBN Plant Units 1 and 2.
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1.4. CURRENT LICENSING BASIS CHANGES DURING NRC REVIEW

In accordance with 10 CFR 54.21(b), during NRC review of this SLRA, an annual update
to the SLRA to reflect any change to the CLB that materially affects the content of the
SLRA will be provided.

In accordance with 10 CFR 54.21(d), PBN will maintain (1) a summary description of
programs and activities in the UFSAR for managing the effects of aging and (2)
summaries of the TLAA evaluations and (3) descriptions of the license renewal
commitments for the SPEO.
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1.5. CONTACT INFORMATION

Any notices, questions, or correspondence in connection with this filing should be
directed to:

William D. Maher

Senior Director, Licensing
NextEra Energy Point Beach, LLC
700 Universe Boulevard

Juno Beach, FL 33408-0420

E-mail: William.Maher@fpl.com
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1.6. GENERAL REFERENCES

1.6.1 10 CFR 54, Requirements for Renewal of Operating Licenses for Nuclear Power
Plants.

1.6.2 DPR-24, PBN Facility Operating License for Point Beach Nuclear Plant Unit 1,
ADAMS Accession No. ML053110031, December 22, 2005.

1.6.3 DPR-27, PBN Facility Operating License for Point Beach Nuclear Plant Unit 2,
ADAMS Accession No. ML053110034, December 22, 2005.

16.4 NUREG-2192, Standard Review Plan for Review of Subsequent License Renewal
Applications for Nuclear Power Plants, United States Nuclear Regulatory
Commission, July 2017, ADAMS Accession No. ML16274A402.

1.6.5 Regulatory Guide 1.188, Revision 2, Standard Format and Content for Applications
to Renew Nuclear Power Plant Operating Licenses, ADAMS Accession No.
ML20017A265.

1.6.6 NEI 17-01, Industry Guideline for Implementing the Requirements of 10 CFR Part 54
for Subsequent License Renewal Rule, December 2017, ADAMS Accession No.
ML17339A599.

1.6.7 10 CFR 51, Environmental Protection Regulations for Domestic Licensing and
Related Regulatory Functions.

1.6.8 10 CFR 50, Domestic Licensing of Production and Utilization Facilities.

1.6.9 10 CFR 25, Access Authorization.

1.6.10 10 CFR 95, Facility Security Clearance and Safeguarding of National Security
Information and Restricted Data.

1.6.11 10 CFR 72, “Licensing Requirements for the Independent Storage of Spent Nuclear
Fuel, High-Level Radioactive Waste, and Reactor-Related Greater Than Class C
Waste”.

1.6.12 NUREG-2191, Generic Aging Lessons Learned for Subsequent License Renewal
(GALL-SLR) Report, Volumes 1 and 2, United States Nuclear Regulatory
Commission, July 2017, ADAMS Accession Nos. ML16274A389 and ML16274A399.

1.6.13 EPRI Materials Reliability Program (MRP) Report 1016596, Materials Reliability
Program: Pressurized Water Reactor Internals Inspection and Evaluation Guidelines
(MRP-227-Rev. 0), Revision 0, December 2008, ADAMS Accession No.
ML12275A507.

1.6.14 EPRI MRP Report 1022863, Materials Reliability Program: Pressurized Water
Reactor Internals Inspection and Evaluation Guidelines (MRP-227-A-Rev. 0),
Revision 0, December 2011, ADAMS Accession No. ML13322A454.
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1.6.15 “Application for Renewed Operating Licenses Point Beach Nuclear Plant
Units 1 & 27, December 22, 2005, Submittal Letter ADAMS Accession No.
ML040580023.

1.6.16 NEI 95-10, Revision 6, “Industry Guidelines for Implementing the Requirements of
10 CFR 54 — The License Renewal Rule,” June 2005, ADAMS Accession No.
ML051860406.

1.6.17 10 CFR 50.48, Fire Protection.

1.6.18 10 CFR 50.49, Environmental Qualification of Electric Equipment Important to Safety
for Nuclear Power Plants.

1.6.19 10 CFR 50.61, Fracture Toughness Requirements for Protection against Pressurized
Thermal Shock Events.

1.6.20 10 CFR 50.62, Requirements for Reduction of Risk from Anticipated Transients
without Scram (ATWS) Events for Light-Water-Cooled Nuclear Power Plants.

1.6.21 10 CFR 50.63, Loss of All Alternating Current Power.

1.6.22 NFPA 805, Performance-Based Standard for Fire Protection for Light Water Reactor
Electric Generating Plants, 2001.

1.6.23 NUREG-1839, Safety Evaluation Report Related to the License Renewal of Point
Beach Nuclear Plant, Units 1 and 2, December 2005.

1.6.24 NUREG-0612, “Control of Heavy Loads at Nuclear Power Plants: Resolution of
Generic Technical Activity A-36, July 1980.

1.6.25 Regulatory Guide 1.190, Calculational and Dosimetry Methods for Determining
Pressure Vessel Neutron Fluence, Revision 0, March 2001.

1.6.26 NUREG-0933, Resolution of Generic Safety Issues, U.S. Nuclear Regulatory
Commission, Supplement 34, December 2011.

1.6.27 NUREG-1509, Radiation Effects on Reactor Pressure Vessel Supports, R. E.
Johnson, R. E. Lipinski, May 1996.

1.6.28 Regulatory Guide 1.99, Revision 2, “Radiation Embrittlement of Reactor Vessel
Materials,” May 1988.

1.6.29 NRC Bulletin 88-08, Supplements 1 through 3, “Thermal Stresses in Piping
Connected to Reactor Coolant Systems”, April 11, 1989.

1.6.30 ASME Section Ill, Rules for Construction of Nuclear Vessels, 1965 Edition through
Summer 1966 Addenda.

1.6.31 NUREG/CR-6909, Revision 1, “Effect of LWR Coolant Environments on the Fatigue
Life of Reactor Materials, Final Report”, May 2018.
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1.6.32 NUREG/CR-5640 (SAIC-89/1541), “Overview and Comparison of U.S. Commercial
Nuclear Power Plants”, September 1990.

1.6.33 NUREG-0588, “Interim Staff Position on Environmental Qualification of Safety
Related Electrical Equipment,” U. S. Nuclear Regulatory Commission, July 1981.

1.6.34 Regulatory Guide 1.89, Environmental Qualification of Certain Electric Equipment
Important to Safety for Nuclear Power Plants, Revision 1, June 1984.

1.6.35 Regulatory Guide 1.35, “Inservice Inspection of Ungrouted Tendons in Prestressed
Concrete Containments,” Office of Nuclear Regulatory Research, U.S. Nuclear
Regulatory Commission, Revision 3, July 1990.

1.6.36 Regulatory Guide 1.35.1, Determining Prestressing Forces for Inspection of
Prestressed Concrete Containments, July 1990.

1.6.37 American Society of Mechanical Engineers (ASME), Boiler and Pressure Vessel
Code, Section Xl, 2001 Edition through the 2003 Addenda, Subsection IWL,
“Requirements for Class CC Concrete Components of Light-Water Cooled Plants”.

1.6.38 NUREG/CR-4513, Revision 2, “Estimation of Fracture Toughness of Cast Stainless
Steels During Thermal Aging in LWR Systems,” May 2016.

1.6.39 NUREG-0800, Standard Review Plan, Revision 1, Section 3.6.3, “Leak-Before-Break
Evaluation Procedures,” March 2007.

1.6.40 NUREG-1801, Generic Aging Lessons Learned (GALL) Report, U.S. Nuclear
Regulatory Commission, July 2001.

1.6.41 NUREG/CR-4513 ANL-93/22, Revision 1, “Estimation Fracture Toughness of Cast
Stainless Steels During Thermal Aging in LWR Systems,” August 1994.

1.6.42 ASME Boiler and Pressure Vessel Code, Section Xl, “Rules for Inservice Inspection
of Nuclear Power Plant Components,” 2007 Edition with 2008 Addendum.

1.6.43 ASME Boiler & Pressure Vessel Code Section XI, Code Case N-481, “Alternative
Examination Requirements for Cast Austenitic Pump Casings,” Approval Date:
March 5, 1990.

1.6.44 ANSI Standard B30.2-1976, “Overhead and Gantry Cranes”.

1.6.45 10 CFR 50, Appendix B, Quality Assurance Criteria for Nuclear Power Plants and
Fuel Reprocessing Plants.

1.6.46 10 CFR 50.65, Requirements for Monitoring the Effectiveness of Maintenance at
Nuclear Power Plants.

1.6.47 NUREG-0737, Clarification of TMI Action Plan Requirements, ADAMS Accession
No. ML051400209, November 1980.

1.6.48 NEI 14-12, Aging Management Program Effectiveness, Revision 0, December 2014,
ADAMS Accession No. ML15090A665.
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1.6.49 NEI 14-13, Use of Industry Operating Experience for Age-Related Degradation and
Aging Management Programs, Revision 1, June 2015.

1.6.50 EPRI 3002000505, Pressurized Water Reactor Primary Water Chemistry Guidelines:
Revision 7, Volumes 1 and 2, April 2014.

1.6.51 EPRI 3002010645, Pressurized Water Reactor Secondary Water Chemistry
Guidelines: Revision 8, September 2017.

1.6.52 Regulatory Guide 1.65, Materials and Inspections for Reactor Vessel Closure Studs,
Revision 1, April 2010.

1.6.53 NEI 03-08, Guideline for the Management of Material Issues, Revision 2, January
2010, ADAMS Accession No. ML082590651.

1.6.54 EPRI MRP Report 3002010399, MRP-228, Materials Reliability Program: Inspection
Standard for Pressurized Water Reactor Internals — 2018 Update, Revision 3,
November 2018, ADAMS Accession No. ML19081A058.

1.6.55 EPRI 3002000563, Recommendations for an Effective Flow-Accelerated Corrosion
Program (NSAC-202L-R4), November 2013.

1.6.56 NUREG-1339, Resolution of Generic Safety Issue 29: Bolting Degradation or Failure
in Nuclear Power Plants, ADAMS Accession No. ML031430208, June 1990.

1.6.57 EPRI NP-5769, Degradation and Failure of Bolting in Nuclear Power Plants, Volume
1, April 1988.

1.6.58 EPRI 1015336, Nuclear Maintenance Applications Center: Bolted Joint
Fundamentals, December 2007.

1.6.59 EPRI 1015337, Nuclear Maintenance Applications Center: Assembling Gasketed,
Flanged Bolted Joints, December 2007.

1.6.60 EPRI 3002007572, Steam Generator Management Program: Pressurized Water
Reactor Steam Generator Examination Guidelines: Revision 8, June 2016.

1.6.61 EPRI 1022832, Steam Generator Management Program: PWR
Primary-to-Secondary Leak Guidelines, Revision 4, November 2011.

1.6.62 EPRI 3002007571, Steam Generator Management Program: Steam Generator
Integrity Assessment Guidelines: Revision 4, June 2016.

1.6.63 EPRI 3002007856, Steam Generator Management Program: Steam Generator In
Situ Pressure Test Guidelines, Revision 5, November 2016.

1.6.64 EPRI 3002002850, Steam Generator Management Program: Investigation of Crack
Initiation and Propagation in the Steam Generator Channel Head Assembly, October
2014.

1.6.65 EPRI 3002000590, Closed Cooling Water Chemistry Guideline: Revision 2,
December 2013.
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1.6.66 NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based
Fire Protection Systems, 2011 Edition.

1.6.67 EPRI 1007933, Aging Assessment Field Guide, December 2003.

1.6.68 WCAP-12866, “Bottom Mounted Instrumentation Flux Thimble Wear
(PROPRIETARY)”.

1.6.69 Regulatory Guide 1.54, Service Level |, Il, lll, and In-Scope License Renewal
Protective Coatings Applied to Nuclear Power Plants, Revision 3, April 2017.

1.6.70 Regulatory Guide 1.160, Monitoring the Effectiveness of Maintenance at Nuclear
Power Plants, Revision 4, August 2018.
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1.7. ACRONYMS

Table 1.7
Acronyms
Acronym Description
AC Alternating Current
AAC Alternate AC
ACC Automated Cycle Counting
ACI American Concrete Institute
ACRS Advisory Committee on Reactor Safeguards
ACSR Aluminum Conductor Steel Reinforced
ADAMS Agencywide Documents Access and Management System
AFW Auxiliary Feedwater
ALE Adverse Localized Environment
AMP Aging Management Program
AMR Aging Management Review

AMSAC ATWS Mitigating System Actuating Circuitry

ANSI American National Standards Institute
AOP Abnormal Operating Procedure
AOR Analysis of Record
AQV Air Operated Valve
AR Action Request or Aspect Ratio
ART Adjusted Reference Temperature
ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASR Alkali-Silica Reaction
AST Alternate Source Team
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Table 1.7
Acronyms
Acronym Description
ASTM American Society for Testing and Materials
ATWS Anticipated Transients Without Scram
AVB Anti-Vibration Bars
AWS American Welding Society

AG00TT Thermally Treated Alloy 600

AGO0TT Thermally Treated Alloy 690

BBRV Birkenmaier, Brandestini, Ross, and Voight
B&PV Boiler and Pressure Vessel

BMI Bottom Mounted Instrument

BS Boron Recycle

BSW Biological Shield Wall

BTP Branch Technical Position

B&W Babcock and Wilcox

B&WOG Babcock and Wilcox Owners Group

BWR Boiling Water Reactor

BWRVIP Boiling Water Reactor Vessel and Internals Project

C (°C) Degrees Celsius
CAP Corrective Action Program
CASS Cast Austenitic Stainless Steel
CB Control Building
CBF Cycle-Based Fatigue
CBSE Common Basis Stress Evaluation
CcC Component Cooling Water System
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Table 1.7
Acronyms
Acronym Description
CCW Component Cooling Water
CCCw Closed-Cycle Cooling Water
CDF Core Damage Frequency
CE Combustion Engineering
CET Core Exit Thermocouple
CETNA Core Exit Thermocouple Nozzle Assembly
CF Chemistry Factors
cfm cubic feet per minute
CFR Code of Federal Regulations
Cl Confirmatory item
CLB Current Licensing Basis
CMAA Crane Manufacturers Association of America
CMTR Certified Material Test Report
CPP Pipe Containment Penetrations
CpPVC Chlorinated Poly-Vinyl Chloride
CR Condition Report
CRD Control Rod Drive
CRDM Control Rod Drive Mechanism
CRGT Control Rod Guide Tube
CRUD Chalk River Unidentified Deposits
CS Carbon Steel
CST Condensate Storage Tank
CSUP Component Support
Point Beach Nuclear Plant Units 1 and 2 Page 1-19

Subsequent License Renewal Application Revision 0



Section 1 — Administrative Information

Table 1.7
Acronyms
Acronym Description
CUF Cumulative Usage Factor
CUFen Cumulative Usage Environmental Factor
CWPH Circulating Water Pumphouse
Ccv Chemical and Volume Control
CW Circulating Water System
CWPH Circulating Water Pumphouse
DA Degradation Assessment
DBA Design Basis Accident or Design Basis Assurance
DBAI Design Basis Assurance Inspection
DBD Design Basis Document
DBE Design Basis Event
DC Direct Current
DG Diesel Generator
DGB Diesel Generator Building
DI Demineralized Water
DM Dissimilar Metal
DMW Dissimilar Metal Welds
DO Dissolved Oxygen
DOR Division of Operating Reactors
dpa Displacements per Iron Atom
DSI Distorted Support Indication
EAF Environmentally Assisted Fatigue
EBA Emergency Breathing Air
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Table 1.7
Acronyms
Acronym Description
EC Engineering Change
ECCS Emergency Core Cooling System
ECP Electrochemical Potential
ECT Eddy Current Testing
EDG Emergency Diesel Generator
EFPY Effective Full Power Years
EMA Equivalent Margins Analysis
EPRI Electric Power Research Institute

EPRI-MRP | Electric Power Research Institute Materials Reliability Program

EPU Extended Power Uprate
EQ Environmental Qualification or Environmentally Qualified
EQCK Equipment Qualification Checklist
ER Environmental Report
ESE Erosion Susceptibility Evaluation
ESF Engineered Safety Feature
ESFAS Engineered Safety Features Actuation System
ETSS Eddy Current Technique Specification Sheet
F (°F) Degrees Fahrenheit
FAC Flow-Accelerated Corrosion
FCG Fatigue Crack Growth
FDB Flow Distributing Baffle
Fen Environmental Fatigue Correction Factor
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Table 1.7
Acronyms
Acronym Description
FERC Federal Energy Regulatory Commission
FF Fluence Factor
FIN Fix-1t-Now
FME Foreign Material Exclusion
FOCHEM Fuel Oil Chemistry
FOPH Fuel Oil Pumphouse
FOST Fuel Oil Storage Tank
FP Fire Protection
FPRA Fire Probabilistic Risk Analysis
FSAR Final Safety Analysis Report
FSRF Fatigue Strength Reduction Factor
ft-Ib Foot-Pound
GALL Generic Aging Lessons Learned
GALL-SLR Generic Aging Lessons Learned for Subsequent License
Renewal
GL Generic Letter
GSl Generic Safety Issue
GT Gas Turbine
GTB Gas Turbine Building
H* Alternate Repair Criteria
HA Hydrazine Addition
HAZ Heat Affected Zone
HELB High Energy Line Break
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Table 1.7
Acronyms
Acronym Description
HEPA High Efficiency Particulate Absorber
HTGR High Temperature Gas Reactor
HVAC Heating, Ventilation, and Air Conditioning
HX Heat Exchanger
1&C Instrumentation and Controls
A Instrument Air
IASCC Irradiation Assisted Stress Corrosion Cracking
IE Irradiation Embrittlement
IEB Inspection and Enforcement Bulletin
IEEE Institute of Electrical and Electronics Engineers
IER INPO Event Report
IGSCC Intergranular Stress Corrosion Cracking
IN Information Notice
INPO Institute of Nuclear Power Operations
IP Inspection Procedure
IPA Integrated Plant Assessment
IPHA Instrument Port Head Adaptor
IR Interaction Ratio or Insulation Resistance
ISG Interim Staff Guidance
ISI In-service Inspection
K Unintentional Curvature
ksi Kilo-pounds per Square Inch
kV Kilovolts
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Table 1.7
Acronyms
Acronym Description
kwW Kilowatts
LAS Low-Alloy Steel
LBB Leak Before Break
LCC Leak Chase Channel
LER Licensee Event Report
LFET Low-Frequency Electromagnetic Testing
LLC Limited Liability Company
LLRT Local Leak Rate Test
LO Lubricating Oil
LOCA Loss of Coolant Accident
LOFWTT Loss of Feedwater Turbine Trip
LPRM Local Power Range Monitor
LR License Renewal
LRA License Renewal Application
LRPM Leakage Reduction and Preventive Maintenance
LTOP Low Temperature Overpressure Protection
L-V Low-Voltage
LWR Light Water Reactor
MDAFW Motor-driven Auxiliary Feedwater
MEB Metal Enclosed Bus
MeV Million Electron Volts
MFIV Main Feedwater Isolation Valve
MFRV Main Feedwater Relief Valve
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Table 1.7
Acronyms
Acronym Description
MIC Microbiologically-Influenced Corrosion
MIRVP Master Integrated Reactor Vessel Program
MPa Megapascal
MRC Maintenance Rule Committee
MPV Mid Power Value
MRP Material Reliability Program
MRV Minimum Required Value
MSIV Main Steam Isolation Valve
MSLB Main Steam Line Break
MSRV Main Steam Relief Valve
MSR Moisture Separator Reheater
MWe Megawatts Electric
MWt Megawatts Thermal
MUR Measurement Uncertainty Recapture
M-V Medium-Voltage
NACE National Association of Corrosion Engineers
NAMS Nuclear Asset Management Suite
NaOH Sodium Hydroxide
NCV Non-Cited Violation
NDE Nondestructive Examination
NDF No Degradation Found
NDTT Nil Ductility Transition Temperature
NEE NextEra Energy
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Table 1.7

Acronyms
Acronym Description
NEI Nuclear Energy Institute
NEPB NextEra Energy Point Beach, LLC
NESC National Electrical Safety Code
NFPA National Fire Protection Association
Ni-Cr-Fe Nickel-Chromium-Iron Alloy
NMC Nuclear Management Company
NSR Nonsafety-related
NO3 Nitrate
NOS Nuclear Oversight — Nuclear Assurance
NPO Non-power Operations
NPS Nominal Pipe Size
NRC U. S. Nuclear Regulatory Commission
NSCA Nuclear Safety Capability Assessment
NSSS Nuclear Steam Supply System
NUGEQ Nuclear Utility Group on Equipment Qualification
NUREG Nuclear Regulatory Commission Regulation
OAR Owner’s Activity Report
OBD Operable, but Degraded
ODCM Offsite Dose Calculation Manual
ODSCC Outer Diameter Stress Corrosion Cracking
OE Operating Experience
OEM Original Equipment Manufacturer
OES Optical Emission Spectroscopy
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Table 1.7
Acronyms
Acronym Description
OLAMST Outdoor and Large Atmospheric Metallic Storage Tank
PAA Poly Acrylic Acid
PACV Post-accident Containment Ventilation
PAB Primary Auxiliary Building
PBAPS Peach Bottom Atomic Power Station
PBN Point Beach Nuclear Plant
P&ID Piping and Instrument Diagram
P-T Pressure — Temperature
PEO Period of Extended Operation
PH Precipitation-Hardened
PORV Power Operated Relief Valve
PMRQ Preventative Maintenance Requirement
PRA Probabilistic Risk Analysis
PRT Pressurizer Relief Tank
PSPM Periodic Surveillance and Preventative Maintenance Program
PSW Primary Shield Wall
PTS Pressurized Thermal Shock
PVC Polyvinyl Chloride
PW Potable Water
PWM Primary Water Makeup
PWR Pressurized Water Reactor
PWROG Pressurized Water Reactor Owners Group
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Table 1.7
Acronyms
Acronym Description
PWSCC Primary Water Stress Corrosion Cracking
QA Quality Assurance
QATR Quiality Assurance Topical Report
Q1 First Quarter
RAI Request for Additional Information
RCL Reactor Coolant Loop
RCP Reactor Coolant Pressure
RCPB Reactor Coolant Pressure Boundary
RCP Reactor Coolant Pump
RCS or RC | Reactor Coolant System
RFO Refueling Outage
RG Regulatory Guide
RH or RHR | Residual Heat Removal System
RIVE Radiation Induced Volumetric Expansion
RMW Reactor Makeup Water
RMWT Reactor Makeup Water Tank
RPV Reactor Pressure Vessel
RTnot Reference Temperature — NIL Ductility Transition
RTprs Reference Temperature — Pressurized Thermal Shock
RV Reactor Vessel
RVCH Reactor Vessel Closure Head
RVI Reactor Vessel Internals
RWST Refueling Water Storage Tank
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Table 1.7
Acronyms
Acronym Description
SA Service Air
SBO Station Black-out
SBF Stress-Based Fatigue
SC Structures and Structural Components
SCC Stress Corrosion Cracking
SE Safety Evaluation
SEI Structural Engineering Institute
SER Safety Evaluation Report
SF Spent Fuel Cooling System
SFP Spent Fuel Pool
SG Steam Generator
SGTR Steam Generator Tube Rupture
S Safety Injection System
SIA Structural Integrity Associates, Inc.
SLR Subsequent License Renewal
SLRA Subsequent License Renewal Application
SLRBD Subsequent License Renewal Boundary Drawing
SO: Sulfur Dioxide
SPEO Subsequent Period of Extended Operation
SPS Surry Power Station
SR Safety-Related
SRP Standard Review Plan
SS Stainless Steel
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Table 1.7
Acronyms
Acronym Description
SSA Safe Shutdown Analysis
SSC Systems, Structures, and Components
SSG Standby Steam Generator
STP Sewage Treatment Plant or South Texas Project
SW Service Water
B Turbine Building

TDAFW Turbine-driven Auxiliary Feedwater

TID Total Integrated Dose

T™MI Three Mile Island

TLAA Time-Limited Aging Analysis

TR Technical Report

TRM Technical Requirements Manual
TS Technical Specification

TSP Tube Support Plate

uT Ultrasonic Testing

UFSAR Updated Final Safety Analysis Report
USE Upper Shelf Energy

U1 Unit 1

u2 Unit 2

V Velocity

VNAFW Auxiliary Feedwater Area Ventilation System

VNBI PAB Battery and Inverter Room Ventilation System
VNBR Battery Room Ventilation System
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Table 1.7
Acronyms
Acronym Description
VNCC Containment Cooling System
VNCF Containment Cleanup System

VNCOMP Computer Room Ventilation System

VNCR Control Room Ventilation System

VNCRD Control Rod Drive Cooling System

VNCSR Cable Spreading Room Ventilation System

VNDG Diesel Generator Building Ventilation System

VNDRM Drumming Area Ventilation System

VNGT Gas Turbine Building Ventilation System

VNPAB Primary Auxiliary Building Ventilation System
VNPH Circulating Water Pump House Ventilation System
VNPSE Containment Purge Supply and Exhaust System

VNRAD Radwaste Ventilation System

VNRC Reactor Cavity System
VNRF Refueling Cavity System
VS Void Swelling
w Weight
WAC Wisconsin Administrative Code
WCAP Westinghouse Commercial Atomic Power
WD Waste Disposal System
WEC Westinghouse Energy Corporation
WO Work Order
WOG Westinghouse Owners Group
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Table 1.7
Acronyms
Acronym Description
WT Water Treatment
W 2-loop Westinghouse 2-loop
u Intentional Curvature
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Section 2 — Scoping and Screening Methodology and Results

2.0

SCOPING AND SCREENING METHODOLOGY FOR IDENTIFYING
STRUCTURES AND COMPONENTS SUBJECT TO AMR AND
IMPLEMENTATION RESULTS

This section describes the process for identifying structures and components subject to
AMR in the PBN integrated plant assessment (IPA). For the systems, structures, and
components (SSCs) within the scope of subsequent license renewal,

10 CFR 54.21(a)(1) requires the subsequent license renewal applicant to identify and list
those structures and components subject to AMR. Furthermore, 10 CFR 54.21(a)(2)
requires that the methods used to implement the requirements of 10 CFR 54.21(a)(1) be
described and justified. Section 2.0 of this application satisfies these requirements.

The scoping and screening portion of the integrated plant assessment process is
performed in two steps. Scoping refers to the process of identifying the plant systems
and structures that are to be included within the scope of subsequent license renewal in
accordance with 10 CFR 54.4. The intended functions that are the bases for including
the systems and structures within the scope of subsequent license renewal are also
identified during the scoping process. Screening refers to the process of determining
which components associated with the in-scope systems and structures are subject to
aging management review in accordance with 10 CFR 54.21(a)(1) requirements. A
detailed description of the PBN scoping and screening process is provided in

Section 2.1.

The scoping and screening methodology is implemented in accordance with NEI 17-01,
Industry Guideline for Implementing the Requirements of 10 CFR Part 54

(Reference 1.6.6) for Subsequent License Renewal. The plant level scoping results
identify the systems and structures within the scope of subsequent license renewal in
Section 2.2. The screening results identify components subject to aging management
review in the following SLRA sections:

e Section 2.3 for mechanical systems
e Section 2.4 for structures
e Section 2.5 for electrical and instrumentation and control (1&C) systems
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21.

21.1.

SCOPING AND SCREENING METHODOLOGY

Introduction

This introduction provides an overview of the scoping and screening process used
for the PBN Units 1 and 2 SLR project. 10 CFR 54.21 requires that each subsequent
license renewal application (SLRA) contain an Integrated Plant Assessment (IPA).
The content of the IPA, based on the specific criteria in 10 CFR 54.21(a), generally
consists of the following:

1. Identifying the systems, structures, and components (SSCs) in the scope of
the rule;

2. ldentifying the structures and components subject to aging management
review;

3. Assuring that the effects of aging are adequately managed.

The IPA methodology consists of three distinct processes; scoping, screening, and
aging management reviews. The IPA process developed for the original PBN
license renewal (LR) project is described in Section 2 of the PBN original license
renewal application (Reference 1.6.15). The technical documentation developed in
support of that application was used as a starting point for the development of the
IPA scoping and screening process for SLR.

The initial step in the scoping process was to define the entire plant in terms of
systems and structures. The systems and structures were then individually
evaluated against the scoping criteria in 10 CFR 54.4(a)(1), (a)(2), and (a)(3) to
determine if the systems or structures perform or support a safety-related function, if
failure of the systems or structures prevent performance of a safety-related function,
or if the systems or structures perform functions that are integral to one of the five
license renewal regulated events. The intended function(s) that are the bases for
including systems and structures within the scope of SLR were also identified.

If any portion of a mechanical system met the scoping criteria of 10 CFR 54.4, it was
included within the scope of SLR. The mechanical systems in the scope of SLR
were then further evaluated to determine the system components that support the
identified system intended function(s). The individual mechanical screening and
AMR reports provide the details on the boundaries of in-scope mechanical systems.

If any portion of a structure met the scoping criteria of 10 CFR 54 .4, the structure was
included within the scope of SLR. Structures in the scope of SLR were then further
evaluated to determine those structural components that are required to perform or
support the identified structure intended function(s). The portions of each structure
that are required to support the SLR intended function(s) are identified in the
individual civil structural screening and AMR reports.

Electrical and instrumentation and control (1&C) systems were scoped using the
same methodology as mechanical systems and structures per the scoping criteria in
10 CFR 54.4 (a)(1), (a)(2), and (a)(3). Electrical and 1&C components that are part of
in-scope electrical and 1&C systems and in-scope mechanical systems were included
within the scope of SLR.
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2.1.2.

21.21.

21.2.2,

2.1.23.

After completion of the scoping and boundary evaluations, the screening process
was performed to evaluate the structures and components within the scope of SLR
to identify the long-lived and passive structures and components subject to an AMR.
The passive intended functions of structures and components subject to AMR were
also identified. Additional details on the screening process are provided in

Section 2.1.5.

Selected components, such as equipment supports, structural items, and passive
electrical components, were scoped and screened as commodities. The structural
commodities were evaluated for each in-scope structure and electrical commodities
were evaluated collectively.

Information Sources Used for Scoping and Screening

In addition to the PBN Updated Final Safety Analysis Report (UFSAR), Technical
Specifications, and Technical Requirements Manual (TRM), the following additional
CLB and other information sources were relied upon to a great extent in performing
scoping and screening for PBN. A brief discussion of these sources is provided.

Design Basis Documents

The PBN Design Basis Documents (DBDs) were prepared for a number of support
and accident mitigation systems, selected licensing issues, and UFSAR Chapter 14
Accident Analyses. The DBDs are a tool to explain the requirements behind the
plant design rather than describing the design itself. DBDs are not CLB documents.
DBDs are intended to complement information obtained from other sources and to
identify potential reference documents.

Controlled Plant Component Database

Specific component information for structures, systems, and components at PBN can
be found in the controlled component database. The plant component database is
called the Nuclear Asset Management Suite (NAMS). NAMS contains as-built
information on a component level and consists of multiple data fields for each
component, such as design-related information, safety and seismic classifications,
safety classification bases, and component tag, type, and description. Information
used in this application is current with NAMS as of December 31, 2019.

Plant Drawings

PBN plant drawings were used as references when performing system, structure,
and component (SSC) evaluations for SLR. These drawings and related engineering
documents were utilized to determine SSC functional requirements, safety
classifications, environments, materials of construction, etc., in support of scoping,
screening and aging management review evaluations.

For PBN mechanical systems, all applicable piping and instrumentation diagrams
(P&IDs) were reviewed to identify the specific system boundaries included in the
scope of SLR. These boundaries are also depicted on the SLR boundary drawings
(SLRBDs). The in-scope boundaries of the mechanical systems are highlighted in
color (magenta) on each SLRBD.
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21.24.

2.1.25.

2.1.2.6.

2.1.2.7.

2.1.2.8.

Fire Protection Nuclear Safety Capability Assessment

The PBN NFPA 805 Nuclear Safety Capability Assessment was used in determining
equipment required for support of the fire protection program. Specifically, this
document was used to identify credited fire protection equipment that is not classified
as safety-related and/or already included within the scope of SLR.

Station Blackout Equipment List

Equipment relied upon to mitigate an SBO event at PBN is described in

Appendix A.1 of the UFSAR. Appendix A.1 was used to identify components and
equipment credited for SBO that were not classified as safety-related and/or not
already included within the scope of SLR. In accordance with Section 2.5.2.1.1 of
NUREG-2192, the portion of the offsite power system that is used to connect the
plant to the offsite power source is also included in the SBO scope of SLR.

Environmental Qualification Documentation

The PBN Environmental Qualification (EQ) Master List provides a detailed listing of
all equipment and components that must be environmentally qualified for use in a
harsh environment. The PBN EQ Master List was used to identify equipment that
must meet specific environmental qualifications regardless of safety classification.

Original License Renewal Documents

Documentation from the original license renewal application (LRA) for PBN was used
as a starting point for the identification of systems and structures within the scope of
SLR. This documentation includes the original LRA scoping, screening, and AMR
reports. The original LRA reports were reviewed and approved and are still
considered Quality Assurance (QA) records.

Other Current Licensing Basis References
Other CLB references utilized in the scoping and screening process include:

e Application for Renewed Operating Licenses, PBN Units 1 and 2 and related
docketed regulatory correspondence.

e NUREG-1839, Safety Evaluation Report Related to the License Renewal of
the PBN, Units 1 and 2.

¢ NRC Safety Evaluation Reports including NRC staff review of PBN licensing
submittals. Some of these documents may contain licensee commitments.

e Licensing correspondence including relief requests, Licensee Event Reports,
and responses to NRC communications such as NRC bulletins, generic
letters, or enforcement actions.

e Engineering evaluations, calculations, and design change package which can
provide additional information about the requirements of characteristics
associated with the evaluated systems, structures, or components.
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2.1.31.

Technical Reports

Technical reports were prepared in support of the SLRA. Engineers experienced in
nuclear plant systems, programs, and operations prepared, reviewed, and approved
the technical reports. The technical reports contain evaluations and bases for
decisions or positions associated with SLR requirements as described below.
Technical reports are prepared, reviewed, and approved in accordance with
controlled project instructions, and are based on CLB source documents described in
Section 2.1.2. All of this work was performed under an NRC-approved Appendix B
quality assurance program.

Subsequent License Renewal Systems and Structures List

Criteria for determining which SSCs should be reviewed and evaluated for inclusion
in the scope of SLR is provided in 10 CFR 54.4. The scoping process to identify
systems, structures, and components that satisfy the requirements of

10 CFR 54.4(a)(1), 10 CFR 54.4(a)(2), and 10 CFR 54.4(a)(3) is performed on
systems and structures using documents that form the CLB and other information
sources. The CLB for PBN Units 1 and 2 has been defined in accordance with the
definition provided in 10 CFR 54.3. The key information sources that form the CLB
include the UFSAR, Technical Specifications, and the docketed licensing
correspondence. Other important information sources used for scoping are further
described in Section 2.1 .4.

The aspects of the scoping process used to identify systems and structures that
satisfy the requirements of 10 CFR 54.4(a)(1), 10 CFR 54.4(a)(2), and

10 CFR 54.4(a)(3) are described in Sections 2.1.3.2, 2.1.3.3, and 2.1.3.4,
respectively. The initial step in scoping is defining the entire plant in terms of major
systems and structures. As no single document source exists for PBN, this scoping
technical report was prepared to establish a comprehensive list of SLR systems and
structures and to document the basis for the list.

The grouping of the PBN SLR systems and structures is based on the guidance
provided in NEI 17-01. The complete list of systems and structures evaluated in the
scoping technical report are provided in Table 2.2-1.

Certain structures and equipment were excluded at the outset because they are not
considered to be SSCs that are part of the CLB and do not have design or functional
requirements related to the 10 CFR 54.4 (a)(1), (a)(2), or (a)(3) scoping criteria.
These include driveways and parking lots, temporary equipment, health physics
equipment, portable measuring and testing equipment, tools, and motor vehicles.

This report grouped SLR systems and structures into the following categories:

Reactor Vessel, Internals, and Reactor Coolant System
Engineered Safety Features

Auxiliary Systems

Steam and Power Conversion System

Structures

Electrical and Instrumentation and Controls
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This grouping of the PBN SLR systems and structures is based on the guidance of
NUREG-2191.

2.1.3.2. Safety-Related Criteria Pursuant to 10 CFR 54.4(a)(1)

Safety-related systems and structures are included within the scope of SLR in
accordance with 10 CFR 54.4(a)(1) scoping criterion. The NAMS component
database identifies safety-related components in a configuration controlled data field.
In accordance with PBN plant procedures, safety-related is defined as SSCs that are
relied upon during or following a design basis event (DBE) to ensure:

¢ The integrity of the reactor coolant pressure boundary,

e The capability to shut down the reactor and maintain it in a safe shutdown
condition; or

e The capability to prevent or mitigate the consequences of accidents that
could result in potential offsite exposures that are comparable to the guideline
exposures of 10 CFR 100 or as referred to in 10 CFR 50.34 or 10 CFR 50.67,
as applicable.

This definition is technically equivalent to 10 CFR 54.4(a)(1) for purposes of SLR
scoping. No safety-related components have been excluded from the scope of SLR.

In April of 2011 the NRC issued license amendments supported by a Safety
Evaluation (SE) (Reference ML110240054) accepting the PBN implementation of
alternate source term (AST) methodology; therefore, the requirements of

10 CFR 50.67 are applicable to PBN. As described in the SE, PBN did add new
components to the 10 CFR 50.49 program due to AST. These components consist
of cables, motors, and motor terminations and AST source terms were used to
establish the radiation environment for these EQ components.

Safety classifications of SSCs are included in NAMS and were established based on
reliance on the SSCs during and following DBEs, which include design basis
accidents (DBAs), anticipated operational occurrences, natural phenomena, and
external events. The DBEs considered for the PBN CLB are consistent with

10 CFR 50.49(b)(1). UFSAR Chapter 14 provides the DBE accident analyses for
PBN Units 1 and 2.

Natural phenomena and external events are described in Chapter 2 and Appendices
A.5 and A.7 of the PBN UFSAR and in appropriate sections of the DBDs. Structures
designed to withstand DBEs, natural phenomena, and external events are described
in UFSAR Chapter 5 and Appendix A.5.

The steps to identify systems and structures at PBN that meet the criteria of
10 CFR 54.4(a)(1) are outlined below:

e The UFSAR, Technical Specifications, TRM, DBDs, NAMS component
database, docketed licensing correspondence, and design drawings were
reviewed, as applicable.

e Based on the above, license renewal intended functions relative to the criteria
of 10 CFR 54.4(a)(1) were identified for each system and structure
determined to be safety-related.
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2.1.3.3.

21.34.

The scoping process to identify safety-related systems and structures for PBN is
consistent with and satisfies the criteria in 10 CFR 54.4(a)(1).

Nonsafety-Related Criteria Pursuant to 10 CFR 54.4(a)(2)

10 CFR 54.4(a)(2) states that SSCs within the scope of SLR include
nonsafety-related SSCs whose failure could prevent satisfactory accomplishment of
the functions identified for safety-related SSCs. The method utilized for this scoping
criteria is consistent with NUREG-2192 and NEI 17-01. Note that Section 3.1.2 of
NEI 17-01 references NEI 95-10, Rev. 6, Appendix F (Reference 1.6.16), for industry
guidance related to 10 CFR 54.4(a)(2) scoping criteria.

Consistent with this guidance, the nonsafety-related SSCs that are within the scope
of SLR for PBN fall into three categories:

¢ Nonsafety-related SSCs that may have the potential to prevent satisfactory
accomplishment of safety functions,

¢ Nonsafety-related SSCs directly connected to safety-related SSCs that
provide structural support for the safety-related SSCs, and

e Nonsafety-related SSCs that are not directly connected to safety-related
SSCs but have the potential to affect safety-related SSCs through spatial
interactions.

The first item includes nonsafety-related SSCs credited as mitigative design features
or for providing system functions relied on by safety-related SSCs in the CLB. These
nonsafety-related SSCs are identified by reviewing the PBN UFSAR and other CLB
documents. In addition, a supporting system review was performed to identify any
nonsafety-related system that supports a safety-related intended function of a
system included within the scope of SLR in accordance with 10 CFR 54.4(a)(1). Any
nonsafety-related systems identified during this review are included within the scope
of SLR in accordance with 10 CFR 54.4(a)(2).

The remaining two items are nonsafety-related systems with the potential for
physical or spatial interaction with safety-related SSCs. Scoping of these systems is
the subject of NEI 95-10, Appendix F. Additional detail on the application of the

10 CFR 54.4(a)(2) scoping criterion is provided in Section 2.1.4.2.

The scoping process to identify nonsafety-related systems and structures that can
affect safety-related systems and structures for PBN is consistent with and satisfies
the criteria in 10 CFR 54.4(a)(2).

Other Scoping Pursuant to 10 CFR 54.4(a)(3)

10 CFR 54.4(a)(3) states that SSCs within the scope of SLR include systems and
structures relied on in safety analyses or plant evaluations to perform a function that
demonstrates compliance with one or more of the following regulated events:

e Fire Protection (FP) (10 CFR 50.48) (Reference 1.6.17)
e Environmental Qualification (EQ) (10 CFR 50.49) (Reference 1.6.18)
e Pressurized Thermal Shock (PTS) (10 CFR 50.61) (Reference 1.6.19)
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¢ Anticipated Transients Without Scram (ATWS) (10 CFR 50.62)
(Reference 1.6.20)
e Station Blackout (SBO) (10 CFR 50.63) (Reference 1.6.21)

The scoping process and methodology described below for each of these regulated
events is consistent with and satisfies the criteria of 10 CFR 54.4(a)(3).

2.1.3.4.1. Fire Protection (10 CFR 50.48)

10 CFR 54.4(a)(3) requires that SSCs relied on in safety analysis or plant
evaluations to perform a function that demonstrates compliance with the regulations
for fire protection (10 CFR 50.48) be included within the scope of SLR.

The scope of systems and structures required for fire protection to comply with the
requirements of 10 CFR 50.48 includes:

e Systems and structures required to demonstrate post-fire safe shutdown
capabilities

e Systems and structures required for fire detection and mitigation

e Systems and structures required to meet commitments made to Appendix A
of Branch Technical Position (BTP) APCSB 9.5-1

The design of the PBN Units 1 and 2 fire protection program is based upon the
defense-in-depth concept. Multiple levels of protection are provided so that should a
fire occur, it will not prevent safe plant shutdown, and the risk of a radioactive release
to the environment is minimized. These levels of protection include fire prevention,
fire detection and mitigation, and the capability to achieve and maintain safe
shutdown should a fire occur. This protection is provided through commitments
made to the National Fire Protection Associate (NFPA) Standard 805

(Reference 1.6.22).

Systems and structures in the scope of SLR for fire protection include those required
for compliance with 10 CFR 50.48(a) and 10 CFR 50.48(c). Equipment relied on for
fire protection includes SSCs credited with fire prevention, detection, and mitigation
in areas containing equipment important to safe operation of the plant, as well as
systems that contain plant components credited to maintain the nuclear fuel in a safe
and stable condition. For PBN to be in a “Safe and Stable” condition, performance of
a transition to cold shutdown is not necessary versus what was originally required
under 10 CFR 50, Appendix R. This definition of a “Safe and Stable” condition is
consistent with the existing analysis documented in the PBN NFPA 805 Nuclear
Safety Capability Assessment. The nuclear safety capability assessment (NSCA) is
the term used by NFPA 805 to represent the safe shutdown analysis (SSA) within
the context of NFPA 805.

The NSCA Equipment List is included in the NFPA 805 Nuclear Safety Capability
Assessment and provides the list of equipment necessary to bring the plant to a
“Safe and Stable” condition as determined by the fire SSA, fire probabilistic risk
analysis (FPRA), and non-power operations (NPO) fire analysis. The NSCA
Equipment List also contains power generation and distribution equipment that are
required for the safe operation of the listed components.
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The steps to identify systems and structures relied upon for fire protection at PBN
that meet the associated criterion of 10 CFR 54.4(a)(3) are outlined below:

e The UFSAR, Technical Specifications, TRM, Fire Protection Program Design
Document, NFPA 805 Nuclear Safety Capability Assessment, NSCA
Equipment List, licensing correspondence, DBDs, and design drawings were
reviewed, as applicable.

e Based on the above, license renewal intended functions relative to the
criterion of 10 CFR 54.4(a)(3) for fire protection were identified for each
system and structure determined to meet this criterion.

The scoping process to identify systems and structures relied upon and/or
specifically committed to for fire protection for PBN is consistent with and satisfies
the associated criterion in 10 CFR 54.4(a)(3).

2.1.3.4.2. Environmental Qualification (10 CFR 50.49)

Certain safety-related electrical components are required to withstand environmental
conditions that may occur during or following a DBA per 10 CFR 50.49. The criteria
for determining which equipment requires EQ are identified on the PBN
Environmental Qualification (EQ) Master List for 10 CFR 50.49, which states:

Electric equipment covered in 10 CFR 50.49 is characterized as follows:

(a) Safety-related electric equipment that is relied upon to remain functional
during and following design basis events to insure

(i)  the integrity of the reactor coolant boundary,

(i) the capability to shut down the reactor and maintain it in a safe
shutdown condition, and

(iii)  the capability to prevent or mitigate the consequences of accidents
that could result in potential offsite exposures comparable to the
10 CFR 100 or 50.67 guidelines. Design Basis Events are defined
as conditions of normal operation, including anticipated operational
occurrences, design basis accidents, external events, and natural
phenomena for which the plant must be designed to ensure
functions (i) through (iii) of this paragraph.

(b) Nonsafety-related electric equipment whose failure under postulated
environmental conditions could prevent satisfactory accomplishment of
safety functions specified previously.

(c) Certain post-accident monitoring equipment (Refer to Regulatory Guide
1.97, Revision 3, “Instrumentation for Light Water Cooled Nuclear Power
Plants to Assess Plant and Environs During and Following an Accident”).

The steps to identify components subject to EQ at PBN that meet the associated
criterion of 10 CFR 54.4(a)(3) are outlined below:

e The UFSAR, Technical Specifications, TRM, Environmental Qualification
DBD, EQ Master List, and licensing correspondence were reviewed, as
applicable.
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e Based on the above, license renewal intended functions relative to the
criterion of 10 CFR 54.4(a)(3) for EQ were identified for each system and
structure determined to meet this criterion.

The scoping process to identify systems and structures relied upon and/or
specifically committed to for EQ for PBN is consistent with and satisfies the
associated criterion in 10 CFR 54.4(a)(3). Time-limited aging analyses (TLAAS)
associated with environmentally qualified electric equipment are discussed in
Section 4.0.

2.1.3.4.3. Pressurized Thermal Shock (10 CFR 50.61)

Fracture toughness requirements specified in 10 CFR 50.61 state that licensees of
pressurized water reactors (PWRs) evaluate the reactor vessel beltline materials
against specific criteria to ensure protection from brittle fracture.

Pressurized thermal shock (PTS) is a potential pressurized water reactor (PWR)
event or transient causing vessel failure due to severe overcooling (thermal shock)
concurrent with, or followed by, significant pressure in the reactor vessel. The PBN
CLB shows that the Unit 1 and 2 reactor vessels have been demonstrated to meet
the toughness requirements of 10 CFR 50.61 through its current 60-year
end-of-license period. The PBN Units 1 and 2 PTS time-limited aging analyses
(TLAASs) discussed in Section 4.0 demonstrate that the fracture toughness
requirements of 10 CFR 50.61 are met for the 80-year end-of-subsequent-license
renewal period.

The steps to identify systems and structures relied upon for protection against PTS
at PBN that meet the associated criterion of 10 CFR 54.4(a)(3) are outlined below:

e The UFSAR, Technical Specifications, TRM, and licensing correspondence
were reviewed, as applicable.

e Based on the above, the reactor vessels are the only components relied upon
for protection against PTS. Analyses applicable to PTS have been
reevaluated and demonstrated that the reactors vessels meet the screening
criteria at the end of the subsequent period of extended operation (SPEO).

The scoping process to identify systems and structures relied upon and/or
specifically committed to for PTS for PBN is consistent with and satisfies the
associated criterion in 10 CFR 54.4(a)(3).

2.1.3.4.4. Anticipated Transient without Scram (10 CFR 50.62)

Anticipated transient without scram (ATWS) is a postulated operational transient that
generates an automatic scram signal, accompanied by a failure of the reactor
protection system to automatically shutdown the reactor. The ATWS rule

(10 CFR 50.62) requires improvements in the design and operation of light-water
cooled water reactors to reduce the likelihood of failure to automatically shutdown
the reactor following anticipated transients, and to mitigate the consequences of an
ATWS event.
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This requirement has been satisfied at PBN by the addition of the ATWS Mitigating
System Actuating Circuitry (AMSAC). The AMSAC, also known as the Loss of
Feedwater Turbine Trip (LOFWTT), is designed to trip the main turbine and start the
motor-driven and turbine-driven auxiliary feedwater pumps on loss of main feedwater
when the reactor is above 40 percent nominal power. The PBN design features
related to ATWS events are described in detail in UFSAR Section 7.4.1.

The steps to identify systems and structures relied upon for ATWS at PBN that meet
the associated criterion of 10 CFR 54.4(a)(3) are outlined below:

e The UFSAR, Technical Specifications, TRM, licensing correspondence, and
design drawings were reviewed, as applicable.

e Based on the above, SLR intended functions relative to the criterion of
10 CFR 54.4(a)(3) for ATWS events were identified for each system and
structure determined to meet this criterion.

The scoping process to identify systems and structures relied upon and/or
specifically committed to for anticipated transient without scram events for PBN is
consistent with and satisfies the associated criterion in 10 CFR 54.4(a)(3).

2.1.3.4.5. Station Blackout (10 CFR 50.63)

Criterion 10 CFR 54.4(a)(3) requires that all systems, structures, and components
relied upon in safety analyses or plant evaluations to perform a function that
demonstrates compliance with the Commission’s regulations for station blackout
(10 CFR 50.63) be included within the scope of SLR.

A station blackout (SBO) event is a complete loss of alternating current (AC) electric
power to the essential and nonessential switchgear buses in a nuclear power plant
(i.e., loss of the offsite electric power system concurrent with generator trip and
unavailability of the onsite emergency AC power sources). SBO does not include the
assumption of loss of available AC power to buses fed by (1) station batteries
through inverters or (2) alternate AC sources, nor does it assume a concurrent single
failure or design basis accident.

PBN is an Alternate AC (AAC) plant. Either one of four emergency diesel generators
(EDGs) or the gas turbine generator (G-05) can be used as the AAC source. An
EDG can be started from the control room and can power safe shutdown buses
within ten minutes of the onset of an SBO event. Since this can be accomplished
from the control room within ten minutes, no detailed coping assessment is required
with the EDGs credited as an AAC source. However, G-05 requires more than ten
minutes to start and power safe shutdown buses. G-05 is assumed to be available
within one hour of an SBO. Since G-05 continues to be credited as an AAC source,
a detailed coping assessment of the capability to achieve and maintain safe
shutdown for the first hour following an SBO event continues to be required.

The total coping duration is the time between the onset of SBO and the restoration of
off-site AC power to safe shutdown buses. This is conservatively the time for which
the AAC source must be capable of carrying SBO loads assuming that the AAC is
started anytime during the first hour following the onset of SBO.
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21.4.

NUREG-2192, Section 2.5.2.1.1 Components Within the Scope of SBO

(10 CFR 50.63) specifies that the plant portion of the offsite power system that is
used to connect the plant to the offsite power source meets the requirements of

10 CFR 54.4(a)(3). The SBO scoping for PBN includes the recovery path electrical
distribution equipment out to the first circuit breaker with the offsite distribution
system (i.e., equipment in the switchyard) consistent with the NUREG-2192
guidance. Note that this scoping and screening effort had the objective to identify
the first electrical interfacing equipment in the switchyard, under the control of the
plant, which could provide a connection to offsite power following an SBO event.
The 345kV switchyard provides interconnections between the Unit 1 high-voltage
station auxiliary transformer and the Unit 1 345kV circuit switcher as well as between
the Unit 2 high-voltage station auxiliary transformer and the Unit 345kV circuit
switcher. The Unit 1 and Unit 2 circuit switchers are the last components in the
connection to offsite power controlled by PBN operators and demarcate the SBO
switchyard boundary for SLR. Off-site power flows from the high-voltage station
auxiliary transformers to the safety related busses in the 13.8kV and 4160V Power
Systems.

The electrical interconnection between PBN Units 1 and 2 and the offsite
transmission network and the off-site power recovery paths following an SBO are
highlighted on electrical boundary drawing SLR-ELECTRICAL-E1. The PBN SBO
coping and recovery path are further described in the electrical commodity screening
and AMR results presented in Section 2.5.

Design features to satisfy the PBN SBO Rule are described in UFSAR Appendix A.1
and the SBO DBD.

The steps to identify systems and structures relied upon for SBO at PBN that meet
the associated criterion of 10 CFR 54.4(a)(3) are outlined below:

e The UFSAR, Technical Specifications, TRM, licensing correspondence, SBO
DBD, and design drawings were reviewed, as applicable.

e Based on the above, license renewal intended functions relative to the
criterion of 10 CFR 54.4(a)(3) for SBO were identified for each system and
structure determined to meet this criterion.

The scoping process to identify systems and structures relied upon and/or
specifically committed to for SBO for PBN is consistent with and satisfies the
associated criterion in 10 CFR 54.4(a)(3).

Scoping Methodology

The scoping process is the systematic process used to identify the PBN SSCs within
the scope of SLR. The scoping process was initially performed at the system and
structure level, in accordance with the scoping criteria identified in 10 CFR 54.4(a).
System and structure functions and intended functions were identified from a review
of the source CLB documents. The system and structure scoping results are
provided in Table 2.2-1.

The PBN scoping process began with the development of a comprehensive list of
plant systems and structures, as described in Section 2.1.3.1.
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2.1.441.

Each PBN system and structure was then reviewed for inclusion in the scope of SLR
using the criteria of 10 CFR 54.4(a). These criteria are as follows:

e Title 10 CFR 54.4(a)(1) — Safety-related
e Title 10 CFR 54.4(a)(2) — Nonsafety-related affecting safety-related
e Title 10 CFR 54.4(a)(3) — Regulated Events:

Fire Protection (10 CFR 50.48)
EQ (10 CFR 50.49)

PTS (10 FR 50.61)

ATWS (10 CFR 50.62)

SBO (10 CFR 50.63)

O O O O O

Safety-Related — 10 CFR 54.4(a)(1)

In accordance with 10 CFR 54.4(a)(1), SSCs within the scope of license renewal
include:

Safety-related systems, structures, and components which are those relied upon to
remain functional during the following design-basis events (as defined in
10 CFR 50.49(b)(1), to ensure the following functions —

(i) The integrity of the reactor coolant pressure boundary;

(i) The capability to shutdown the reactor and maintain it in a safe shutdown
condition; or

(iii) The capability to prevent or mitigate the consequences of accidents which
could result in potential offsite exposures comparable to those referred to
in 10 CFR 50.34(a)(1), 10 CFR 50.67(b)(2), or 10 CFR 100.11, as
applicable.

At PBN, the safety-related components are identified in NAMS. The safety-related
classification in NAMS was populated using a controlled procedure that is consistent
with the above 10 CFR 54.4(a)(1) criteria and design verified. The safety-related
classification is also considered a controlled attribute in the database, and any
modification to a component’s safety classification must be design verified.

Safety-related classifications for systems and structures are based on system and
structure descriptions and analysis in the UFSAR. Safety-related structures are
those structures listed in the UFSAR and classified as Class |. Systems and
structures identified as safety-related in the UFSAR meet the criteria of

10 CFR 54.4(a)(1) and are included within the scope of SLR. Safety-related
components in NAMS were also reviewed, and the systems and structures that
contained these components were also included within the scope of SLR. The
review also confirmed that all plant conditions, including conditions of normal
operation, internal events, anticipated operational occurrences, DBAs, external
events, and natural phenomena as described in the CLB, were considered for SLR
scoping.
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21.4.2.

21.4.21.

Nonsafety-Related Affecting Safety-Related — 10 CFR 54.4(a)(2)

In accordance with 10 CFR 54.4(a)(2), the SSCs within the scope of license renewal
include:

All nonsafety-related systems, structures, and components whose failure could
prevent satisfactory accomplishment of any of the functions identified in
10 CFR 54.4(a)(1)(i), (ii), or (iii).

This scoping criterion requires an assessment of nonsafety-related SSCs with
respect to the following application or configuration categories:

¢ Nonsafety-related SSCs that may have the potential to prevent satisfactory
accomplishment of safety functions,

¢ Nonsafety-related SSCs directly connected to safety-related SSCs that
provide structural support for the safety-related SSCs, and

¢ Nonsafety-related SSCs that are not directly connected to safety-related
SSCs but have the potential to affect safety-related SSCs through spatial
interactions.

These categories are discussed in detail below.

Nonsafety-Related SSCs with Potential to Prevent Satisfactory
Accomplishment of Safety Functions

This category addresses nonsafety-related SSCs that are required to function in
support of SLR intended functions of safety-related SSCs. This functional
requirement distinguishes this category from other categories where the
nonsafety-related SSCs are only required to maintain adequate integrity to preclude
structural failure or spatial interaction.

The identification of the PBN SSCs determined to be within the scope of

10 CFR 54.4(a)(2) for original PBN license renewal is described in the Integrated
Plant Assessment methodology and Criterion 2 scoping methodology and results
reports. These reports were used as a starting point for the determination of the
SSCs within the scope of 10 CFR 54.4(a)(2) for PBN SLR. Additional sources of
information used to determine this scope includes the original license renewal NRC
Safety Evaluation Report, NUREG-1839 (Reference 1.6.23), plant design
modifications implemented between January 1, 2003 and December 31, 2019, and
the information sources listed in Section 2.1.2 of this report.

Nonsafety-Related SSCs Credited Design Features in the CLB

Nonsafety-related SSCs may have the potential to prevent satisfactory
accomplishment of safety functions. For additional guidance, NEI 17-01 refers to the
industry guidance documented in NEI 95-10, Appendix F. Items identified in the PBN
CLB where this can occur include the following:
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Cranes

Cranes are used in support of unit operations and maintenance activities and may be
used to move heavy loads over safety-related equipment, spent fuel, or fuel in the
core. The overhead-handling systems, from which a load drop could result in
damage to any system that could prevent the accomplishment of a safety-related
function, are considered to meet the criteria of 10 CFR 54.4(a)(2) and within the
scope of SLR. The cranes and hoists that are within the scope of NUREG-0612
(Reference 1.6.24) are within-scope for subsequent license renewal.

High-Energy Line Break (HELB)

For PBN, the definition of high energy piping systems are systems which have a
combined pressure and temperature rating which exceeds a service temperature of
200°F or greater and a design pressure above 275 psig. Piping systems 1” nominal
pipe size and smaller are excluded from HELB review. Nonsafety-related whip
restraints, jet impingement shields, blowout panels, etc. that are designed and
installed to protect safety-related equipment from the effects of a HELB are within the
scope of SLR per 10 CFR 54.4(a)(2).

Missiles

Missiles can be generated from internal events such as failure of rotating equipment
or external events. Inherent nonsafety-related features that protect safety-related
equipment from internal and external missiles are within the scope of SLR per

10 CFR 54.4(a)(2).

Flooding

Flooding from various sources is generally considered during design of the plant.
Typically, only equipment in the lowest levels of the plant is susceptible to flooding.
This assumes open stairwells and floor grating to allow floodwater to cascade to
lower levels. If a room does not allow for cascading, it would need to be
dispositioned on a plant-specific basis. If level instrumentation and alarms are
utilized to warn the operators of flood conditions, and operator action is necessary to
mitigate the flood, then these instruments and alarms are within the scope of SLR
per 10 CFR 54.4(a)(2). Nonsafety-related sump pumps, piping and valves are
necessary to mitigate the effects of a flood that threatens safety-related intended
functions of SSCs are also within the scope of SLR per 10 CFR 54.4(a)(2). Walls,
curbs, dikes, doors, etc. that provide flood barriers to safety-related SSCs are within
the scope of SLR per 10 CFR 54.4(a)(2) and are typically included as part of the
building structure.

Nonsafety-Related SSCs Required to Functionally Support Safety-Related SSCs

In some cases, safety-related SSCs may rely on certain nonsafety-related SSCs to
perform a system function. These nonsafety-related SSCs include the following:

e The nonsafety-related reactor makeup water tank provides an emergency
backup source of water to the component cooling water system surge tanks
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to accommodate leakage from the component cooling water loops as
discussed in Section 2.3.3.1.

e The cooling loop for the spent fuel cooling system was in the scope of original
license renewal as it performs a 10 CFR 54.4(a)(1) pressure boundary
intended function. The interconnecting nonsafety-related spent fuel cooling
purification sub-system was originally in scope for the 10 CFR 54.4(a)(2)
leakage boundary (spatial) intended function. When in service, the
purification sub-system becomes part of the spent fuel cooling loop pressure
boundary. As a result, the purification sub-system is being included in the
scope of SLR for functional support of the spent fuel cooling system pressure
boundary intended function in accordance with 10 CFR 54.4(a)(2) as
discussed in Section 2.3.3.3.

e Operation of the nonsafety-related reactor cavity cooling fans is required to
maintain the air temperature in the reactor cavity less than the 150°F air
temperature limit considered in the evaluation of the primary shield wall as
discussed in Section 2.3.3.9.

e The PBN control room ventilation system (VNCR), computer room ventilation
system (VNCOMP), and cable spreading room ventilation system (VNCSR)
are nonsafety-related. However, these systems maintain the control room
envelope to limit unfiltered leakage and filter and remove particulate and
iodine from the outside air during emergency operations to support control
room occupancy as discussed in Section 2.3.3.10. Significant modifications
were made to the VNCR to support implementation of the AST methodology
in 2011.

e The PBN primary auxiliary building ventilation system (VNPAB) provides
exhaust of post-LOCA airborne radionuclides from engineered safety feature
system leakage via the VNPAB exhaust stack as discussed in
Section 2.3.3.10.

These nonsafety-related systems were included within the scope of SLR in
accordance with 10 CFR 54.4(a)(2).

2.1.4.2.2. Nonsafety-Related SSCs Directly Connected to Safety-Related SSCs that
Provide Structural Support for the Safety-Related SSCs

Section 4 of Appendix F of NEI 95-10 states that for nonsafety-related SCs that are
directly connected to SR SCs (typically piping systems), the nonsafety-related piping
and supports, up to and including the first equivalent anchor beyond the
safety-related/nonsafety-related interface, are within the scope of SLR per

10 CFR 54.4(a)(2).

For this purpose, the “first seismic or equivalent anchor” must be defined such that
the failure in the nonsafety-related pipe run beyond the first seismic or equivalent
anchor will not render the SR portion of the piping unable to perform its intended
function under CLB design conditions.
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The following criteria from Appendix F of NEI 95-10 apply to the identification of the
first seismic or equivalent anchor at PBN:

e A seismic anchor is defined as a device or structure that ensures that forces
and moments are restrained in three orthogonal directions.

¢ An equivalent anchor defined in the CLB can be credited for the
10 CFR 54.4(a)(2) evaluation.

e An equivalent anchor may also consist of a large piece of plant equipment or
a series of supports that have been evaluated as a part of a plant-specific
piping design analysis to ensure that forces and moments are restrained in
three orthogonal directions.

¢ When an equivalent anchor point for a particular piping segment is not clearly
described within the existing CLB information or original design basis, the use
of a combination of restraints or supports such that the nonsafety-related
piping and associated structures and components attached to safety-related
piping is included in-scope up to a boundary point that encompasses at least
two supports in each of three orthogonal directions.

An alternative to specifically identifying a seismic anchor or series of equivalent
anchors that support the safety-related/nonsafety-related (SR/NRS) piping interface
is to include enough of the NSR piping run to ensure that these anchors are included
and thereby ensure the piping and anchor intended functions are maintained. The
intended function of the first seismic or equivalent anchor consists of two facets:

(1) Providing structural support for the safety-related/nonsafety-related interface,
and

(2) Ensuring nonsafety-related piping loads are not transferred through the
safety-related/nonsafety-related interface.

The following methods (a) through (d) are used to define end points for the portion of
NSR piping attached to SR piping to be included in the scope of SLR. The bounding
criteria in methods (a) through (d) provide assurance that SLR scoping encompasses
the NSR piping systems included in the design basis seismic analysis and is
consistent with the CLB.

(a) A base-mounted component that is a rugged component and is designed not
to impose loads on connecting piping. The SLR scope includes the
base-mounted component as it has a support function for the safety-related

piping.

(b) A flexible connection is considered a pipe stress analysis model end point
when the flexible connection effectively decouples the piping system.

(c) A free end of NSR piping, such as a drainpipe that ends at an open floor
drain.
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(d) For NSR piping runs that are connected at both ends to SR piping, include
the entire run of NSR piping.

For SLR, PBN follows the same approach accepted by the NRC for the original
license renewal regarding nonsafety-related SSCs that are directly connected to SR
SSCs (typically piping systems). Specifically, PBN has included all the connected
nonsafety-related piping and supports, up to and including the first equivalent anchor
beyond the safety/nonsafety interface, within the scope of SLR pursuant to

10 CFR 54.4(a)(2). The first equivalent anchor beyond the safety/nonsafety piping
interface meets the criteria specified in Section 4 of Appendix F of NEI 95-10. Note
that these piping segments are not uniquely identified on the SLRBDs. The aging
effects for directly connected NSR piping are managed using the same programs
that manage the SR piping. The associated NSR pipe supports are addressed in a
commodity "spaces" approach, wherein all supports in the areas of concern, even
those extending beyond the safety/nonsafety piping interface are included in the
scope of SLR.

This approach is further described in the PBN response to NRC RAI 2.1-2
(Reference ML050400134) and Section 2.1.3.1.1 of NUREG-1839.

2.1.4.2.3. Nonsafety-Related SSCs that Have the Potential to Affect Safety-Related SSCs
through Spatial Interactions

Nonsafety-related systems that are not connected to safety-related piping or
components or are outside the structural support boundary for the attached
safety- related piping system, and have a spatial relationship such that their failure
could adversely impact the performance of a safety-related SSC intended function,
must be evaluated for SLR scope in accordance with 10 CFR 54.4(a)(2)
requirements. As described in NEI 95-10, Appendix F, there are two options when
performing this scoping evaluation: a mitigative option and a preventive option.

To address this requirement of 10 CFR 54.4(a)(2), PBN has chosen the preventive
option for SLR. The preventive option involves identifying the nonsafety-related
SSCs that have a spatial relationship such that failure could adversely impact the
performance of a safety-related SSC intended function and including the identified
nonsafety-related SSC within the scope of SLR without consideration of plant
mitigative features. The concern is that age-related degradation of

nonsafety- related SSCs could lead to adverse interactions with safety-related SSCs
that have not been previously considered.

During the original PBN LRA review, the NRC staff requested clarification of the PBN
scoping criteria for 54.4(a)(2). In the original LRA, PBN evaluated the effects of
“exposure duration” due to the failure of nonsafety-related equipment with vulnerable
safety related equipment that is not protected from the effects of spray or leakage.
PBN stated that long-term exposure to conditions resulting from a failed
nonsafety-related SSC (such as leakage or spray) was not considered credible. The
basis was that leakage/spray would be quickly identified by plant personnel via
walkdowns, sump level trends, or system parameter monitoring and alarms, and
once identified, appropriate corrective actions would be taken. Therefore, only
nonsafety-related SSCs whose failure could result in a failure of a safety-related SSC
due to a short-term exposure would be considered in-scope for 10 CFR 54.4(a)(2).
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During its review, the NRC staff issued RAI 2.1-1 requesting PBN provide additional
information to adequately define short-term exposure duration for low and moderate
energy piping failures and how it relates to scoping and screening of

10 CFR 54.4(a)(2). In the response to RAI 2.1-1 (Reference ML050400134), PBN
stated that for the purpose of license renewal, the term "exposure duration" would be
removed from the LRA and a technical justification would be provided as to why the
safety-related SSCs were capable of withstanding the effects of spray and leakage.
During a meeting on February 15, 2005, the staff indicated and PBN agreed, that this
response to RAI 2.1-1 required further clarification. In the clarification letter dated
March 15, 2005 (Reference ML050840432) PBN committed to provide details of a
change to the 10 CFR 54.4(a)(2) scoping methodology by the end of April 2005.
This commitment was identified as confirmatory item (Cl) 2.1-1.

In response to Cl 2.1-1 (Reference ML051300355), PBN provided additional
information regarding the scoping methodology changes. This revised methodology
invokes a plant “spaces” approach that assumes a spatial interaction can occur if
safety-related and nonsafety-related SSCs are located within the same space. For
this process, a space is defined by the room in which the safety-related and
nonsafety-related components are located. This revised methodology evaluated the
effect of sprays and leaks on mechanical and electrical safety-related SSCs, with no
limitation on duration of the sprays/leaks.

Based on this revised 10 CFR 54.4(a)(2) methodology, PBN re-evaluated SSCs to
identify configurations where the failure of nonsafety-related SSCs could result in the
loss of an intended function of the safety-related SSCs within the space and, were
therefore, considered within the scope of license renewal. This re-evaluation led to
the significant expansion of scope for some mechanical systems and to the addition
of component groups and line items to several tables in the original LRA.

As described in Sections 1.6 and 2.1.3.1.1 of NUREG-1839, the NRC staff found the
PBN response to RAI 2.1-1 acceptable and closed Cl 2.1-1.

PBN has reviewed the resolution of Cl 2.1-1 and determined that the same scoping
methodology for 10 CFR 54.4(a)(2) would be utilized for SLR. The review concluded
that this scoping methodology was in compliance with NEI 95-10, Appendix F and
acceptable for SLR. In addition, each PBN mechanical system was reviewed and
the determination was reached that no additional nonsafety-related mechanical
systems need to be added to the scope of SLR for 10 CFR 54.4(a)(2) considerations.
In addition, the six (6) specific exceptions to the 10 CFR 54.4(a)(2) methodology
included in the PBN response to Cl 2.1-1 have been evaluated for applicability to
SLR. Detailed plant walkdowns were performed to address the applicability of these
exceptions for SLR and the results are summarized below.

Exception 1

“NSR SCs in containment were not re-evaluated. SR SCs within containment
are already evaluated for post-accident environments including spray and/or
steam. As such, the existing CLB has addressed the bounding environmental
conditions for SR SCs within containment.”
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Exception 1 remains applicable for SLR. Safety-related SCs within containment
remain qualified for post-accident environments, including the potential effects of
spray and/or steam from NSR SCs.

Exception 2

“NSR components in rooms or cubicles where there are no SR components do
not need to be in-scope. These rooms or cubicles have also been evaluated to
ensure that SR piping does not run through them. The following cubicles or
rooms have no SR equipment in them, and therefore NSR components in these
cubicles or rooms are not in-scope:

Demineralizer cubicles and demineralizer valve gallery

Sump tank cubicle

Gas stripper building Unit 2 fagade

Blowdown evaporator building

Drumming area 8 ft. truck bay Unit 2

Primary auxiliary building truck bay

B and C hold up tank (HUT) cubicles (A HUT addressed in Exception 5)
Laundry tank room”

Exception 2 remains applicable for SLR. SLR walkdowns were performed on each
of the cubicles and rooms identified above and it was confirmed that there are no SR
SCs in the areas. In addition, engineering modification packages were reviewed and
also confirmed no SR equipment had been added to these areas since the original
LR.

Exception 3

“Only NSR SCs containing liquid or steam are considered to pose any potential
for spatial interaction. NSR SCs containing gases (e.g., plant air systems,
ventilation systems) pose no potential for aging effects on SR SCs due to
leakage of air or gas.

e NSR portions of plant air systems (instrument air, service air) are not
in-scope per this exception.

e NSR portions of ventilation systems are not in-scope per this exception.

e NSR portions of gas systems (nitrogen, hydrogen) are not in-scope per
this exception.

e NSR portions of systems that are normally vented or connected to the
vent header are not in-scope per this exception.”

Exception 3 remains applicable for SLR. Exception 3 is consistent with Appendix F
to Rev. 6 of NEI 95-10, which states there are no credible aging mechanisms for
air/gas systems with dry internal environments. Additionally, components containing
air/gas cannot adversely affect safety-related SSCs due to leakage or spray.
Therefore, these systems are not considered to be in scope for 10 CFR 54.4(a)(2) for
SLR.
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Exception 4

“‘Abandoned or manually isolated and drained NSR SCs are not considered to
pose any potential for aging effects on SR SCs, and therefore do not need to be
in-scope.

e NSR glycol drain tank in G-03/G-04 emergency diesel generator rooms is
manually isolated, vented and drained when the engine is operational,
and therefore is not in-scope per this exception.”

This exception remains applicable for SLR as current plant procedures and drawings
confirm that the glycol drain tanks remain isolated, vented and drained during EDG
Operation.

e “NSR portions of the heating steam system that are isolated and control
tagged as abandoned are not in-scope per this exception.”

For SLR, a review of current PBN SLR boundary drawings and P&IDs for the heating
steam system identified only one component that is abandoned. This component
was abandoned by physically disconnecting and capping the component from the
remainder of the system consistent with Method 2 described in Section 2.1.4.2.4 of
this report. Therefore, this exception is not required for SLR.

Exception 5

“Spray is not postulated from unpressurized systems, however leakage still is a
potential. Leakage can only affect SR SCs that are physically below the
unpressurized NSR components. If SR components are above or beside the
unpressurized NSR components, the NSR components would not need to be
in-scope.

¢ NSR chemical addition pots in the auxiliary feedwater pump rooms are
normally vented and isolated and are mounted near the floor where they
cannot leak on any SR equipment; therefore, these chemical addition
pots are not in-scope.”

This exception remains applicable for SLR. The chemical addition pots are located
in the standby steam generator feedwater pump cubicles. Walkdowns show they are
located close to the floor and cannot spray onto or damage any SR equipment in the
area. A walkdown of the SR turbine driven auxiliary feedwater pump cubicles was
completed and verified there were no chemical addition pots in the cubicles.

e “AHUT cubicle has some SR piping that passes through this cubicle and
exits the ceiling to supply SR components in a cubicle above. NSR piping
that is above or adjacent to this SR piping has been included in-scope, but
the HUT tank itself is at very low pressure (normally 2.5 psig) and as such it
could not spray on the SR piping, and therefore the A HUT is not in scope.”

This exception remains applicable for SLR. The A HUT continues to operate at very
low pressure and the potential for adverse interaction with SR equipment due to
spray or leakage does not exist.
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Exception 6

“NSR SCs in large open areas (e.g., turbine building, facade) are eliminated from
scope if it can be shown that there is no possible effect on the SR SCs.

e The NSR reactor makeup water (RMW) Tank is on the 6.5' elevation of
the facade. This tank is not pressurized. This tank is about 1/3 the size
of the refueling water storage tank (RWST), and therefore is bounded by
the flooding analysis that assumed the RWST would fail. There are also
two short runs of pressurized pipe (- 5' long) where the pipe exits the
adjacent RMW pump room and crosses into the primary auxiliary building
(PAB). Intervening structures exist between these pipes and any SR
equipment (nearest would be the containment penetrations on 26'
elevation). Failure of any of these RMW components on the 6.5'
elevation could not affect any SR equipment, and therefore these NSR
components are not in-scope.”

This exception is not required for SLR. As stated in Section 2.1.4.2.1 above, the
NSR reactor makeup water tank provides an emergency backup source of water to
the component cooling water system surge tanks to accommodate leakage from the
component cooling water loops and is in-scope for SLR.

e “SR crossover steam dump components are located within the 66ft. fan room.
SR equipment in the 66ft. fan room includes SG pressure transmitters and
the main steam lines themselves (in the overhead). The transmitters are
environmental qualification (EQ) qualified for harsh environment based on
main steam line break potential, and this bounds the energy level of the
crossover steam dump system by a significant margin. The crossover steam
dump components are a minimum of 50' away from SR equipment and failure
of these NSR components will not affect the function of these SR
components. Therefore, the NSR crossover steam dump components would
not be in-scope.”

This exception remains applicable for SLR. The crossover steam dumps are located
in the 66 ft. plant auxiliary building fan rooms. Walkdowns of the area were
completed and confirmed there is no SR equipment in the area.

e “The SR main feedwater regulating valves (MFRVs), bypass valves, and
associated solenoid operated valves (SOVs), are located on the 26' elevation
of the Unit 1/Unit 2 turbine building. The safety function is for the MFRVs and
bypass valves to close. The SOVs are EQ qualified for harsh environments.
The piping on either end of these valves is NSR. All other equipment on this
elevation of the turbine building is NSR. The only potential failure that could
cause a failure of the safety function of these components, would be a flow
accelerated corrosion (FAC) failure where a pipe-whip impact could bend the
actuator stem and prevent the valve from closing. Simple leakage or spray
would not affect the safety function of these valves, as external aging effects
would only create fail-safe failures of the SR valves (through-wall leakage
would divert flow from SGs which is the fail-safe direction). Therefore, NSR
high energy piping sections that pose the potential for pipe-whip on these
valves and/or SOVs are included in-scope. Portions of high energy piping
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that cannot physically reach, or are shielded from, the SR components by
structures or other larger piping, are not included in-scope. Major
components such as feedwater heaters and the condenser are anchored and
do not have the potential for pipe-whip, and therefore are also not included
in-scope.”

This exception remains applicable for SLR. The PBN EPU project added SR main
feedwater isolation valves (MFIVs) to minimize mass and energy releases inside the
containment following a main steam line break (MSLB). The MFIVs are located
downstream of the feedwater control and valves and close to the containment
penetrations. As discussed in Section 2.3.4.2, there are several components of the
feedwater and condensate system that are in-scope for 10 CFR 54.4(a)(2) to prevent
adverse interaction with the SR MFIVs.

The SLR walkdown report also includes a review of NSR mechanical systems not
originally in-scope for the original PBN LR. This review was focused on determining
if SR equipment had been added and located in the proximity of these NSR systems
requiring them to be in-scope for SLR per 10 CFR 54.4(a)(2). This review did not
identify any plant changes since the original LR that would have added these NSR to
the scope of SLR.

Each mechanical system within the scope of SLR was reviewed to confirm that
nonsafety-related SSCs within the system that meet the criteria of 10 CFR 54.4(a)(2)
are in scope. The details of these reviews are included in each of the in-scope
mechanical system screening and AMR reports.

2.1.4.2.4. Abandoned Equipment

There are mechanical fluid components at PBN that have been abandoned.
Abandoned piping components within structures containing safety-related
components were excluded from scope when the following conditions were met:

(1) The abandoned piping components do not provide structural or seismic
support to attached safety-related piping, and

(2) The abandoned piping is separated from sources of water by blanks, blind
flanges or pipe caps. Closed valves are not credited to keep fluid from
abandoned components, and

(3) The abandoned piping is empty of fluid. Piping was verified to be empty by
establishing configuration (such as the piping being open-ended at the low
point), by review of documents that abandoned the equipment, or by other
methods that is capable of confirming the absence of trapped fluid.

The above conditions are ensured by implementation of the PBN abandoned
equipment administrative procedure.

The structural integrity of abandoned equipment is managed consistent with the plant
“spaces” approach that assumes a spatial interaction can occur if safety-related and
nonsafety-related (or abandoned) SSCs are located within the same space. This
approach is discussed in Section 2.1.4.2.3.
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21.43.

21.4.4.

2.1.45.

Regulated Events — 10 CFR 54.4(a)(3)

In accordance with 10 CFR 54.4(a)(3), the SSCs within the scope of license renewal
include:

All systems, structures, and components relied on in safety analyses or plant
evaluations to perform a function that demonstrates compliance with the
Commission’s regulations for fire protection (10 CFR 50.48), environmental
qualification (10 CFR 50.49), pressurized thermal shock (10 CFR 50.61),
anticipated transients without scram (10 CFR 50.62), and station blackout
(10 CFR 50.63).

This report identifies the systems and structures required to demonstrate
compliance with each of the regulated events. The report also includes references to
source documents used to determine the scope of components within a system that
are credited to demonstrate compliance with each of the applicable regulated events.
SSCs credited in the regulated events have been classified as satisfying criteria of
10 CFR 54.4(a)(3) and have been included within the scope of SLR.

System and Structure Intended Functions

For the systems and structures within the scope of SLR, the intended functions that
are the bases for including them within the scope are identified during the scoping
process and documented in the individual systems and structures screening and
AMR results presented in Section 2.3, 2.4 and 2.5. Intended functions define the
plant process or condition that must be accomplished in order to perform or support
a critical safety function for responding to a DBE or to perform or support a specific
requirement of one or more of the five regulated events in 10 CFR 54.4(a)(3). Atthe
major system/structure level, the intended function may be thought of as the reason
a system or structure is included within the scope of SLR. For example, the safety
injection (Sl) system is considered to be in the scope of SLR because it is required to
perform the intended function of delivering borated cooling water to the reactor
coolant system during the injection phase of a loss of coolant accident (LOCA) to
support core cooling. The ultimate goal of intended function identification is to
provide a basis for determination of structures and components requiring an AMR in
accordance with 10 CFR 54.21(a). The identification of the specific
component/structure intended functions supporting the system’s intended function is
performed as part of the screening process as described in Section 2.1.5.

Scoping Boundary Determination

Systems and structures that are included within the scope of SLR are then further
evaluated to determine the populations of in scope structures and components. This
part of the scoping process is also a transition from the scoping process to the
screening process. The process for evaluating mechanical systems is different from
the process for structures, primarily because the plant design document formats are
different. Mechanical systems are depicted primarily on the system piping and
instrumentation diagrams (P&IDs) that show the system components and their
functional relationships, while structures are depicted on physical drawings.
Electrical and I&C components of in scope electrical and in scope mechanical
systems are placed in commaodity groups and are screened as commodities. The
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2.1.5.

determination of SLR system and structure boundaries are further described in the
screening procedures for mechanical systems (2.1.5.1), civil structures (2.1.5.2), and
electrical and I&C systems (2.1.5.3).

Screening Methodology

This section discusses the screening process used at PBN to determine which
components and structural components (collectively abbreviated as SCs) are in the
scope of SLR and require an AMR.

The requirement to identify SCs subject to an AMR is specified in
10 CFR 54.21(a)(1):

Each application must contain the following information:
(a) An integrated plant assessment (IPA). The IPA must--

(1) For those systems, structures, and components within the scope of this part,
as delineated in §54.4, identify and list those structures and components
subject to an aging management review. Structures and components subject
to an aging management review shall encompass those structures and
components--

(i) That perform an intended function, as described in §54.4, without
moving parts or without a change in configuration or properties.
These structures and components include, but are not limited to, the
reactor vessel, the reactor coolant system pressure boundary, steam
generators, the pressurizer, piping, pump casings, valve bodies, the
core shroud, component supports, pressure retaining boundaries,
heat exchangers, ventilation ducts, the containment, the containment
liner, electrical and mechanical penetrations, equipment hatches,
seismic Category | structures, electrical cables and connections, cable
trays, and electrical cabinets, excluding, but not limited to, pumps
(except casing), valves (except body), motors, diesel generators, air
compressors, snubbers, the control rod drive, ventilation dampers,
pressure transmitters, pressure indicators, water level indicators,
switchgears, cooling fans, transistors, batteries, breakers, relays,
switches, power inverters, circuit boards, battery chargers, and power
supplies; and

(i) That are not subject to replacement based on a qualified life or
specified time period.

For SLR, SCs that perform an intended function without moving parts or without a
change in configuration or properties are defined as passive. For SLR, passive SCs
that are not subject to replacement based on a qualified life or specified time period
are defined as long-lived. The screening procedure is the process used to identify
passive, long-lived SCs that are in the scope of SLR and are subject to an AMR.

This portion of the PBN IPA methodology is divided into three engineering
disciplines: mechanical, civil/structural, and electrical/I&C. The relevant aspects of
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2.1.51.

the component/structural component scoping and screening process for mechanical
systems, civil structures, and electrical and I&C systems are described in

Section 2.1.5.1, Section 2.1.5.2, and Section 2.1.5.3, respectively. A statement
regarding how the SLR boundaries compare to current license renewal boundaries is
included in the “Boundary” discussion in each of the individual systems and
structures screening and AMR results in presented in Sections 2.3, 2.4, and 2.5. For
the systems and structures where the boundaries have not changed, a statement is
made that there are no significant differences. The word “significant” is utilized to
clarify that there may be minor differences within the boundaries (e.g., valve
numbering, locations of vents and drains, etc.), but that the overall boundaries have
not changed for SLR.

For mechanical systems and civil structures, this process establishes evaluation
boundaries, determines the SCs that comprise the system or structure, determines
which of those SCs support system/structure intended functions, and identifies
specific SC intended functions. Consequently, not all of the SCs for in-scope
systems or structures are in the scope of SLR because some of the components in a
system or structure are outside the evaluation boundaries for SLR. Once these
in-scope SCs are identified, the process then determines which SCs are subject to
an AMR per the criteria of 10 CFR 54.21(a)(1).

For electrical and I&C systems, a component/commodity based approach as
described in NEI 17-01 is taken. This approach establishes component/commodity
evaluation boundaries, determines the electrical and I&C component commodity
groups that compose in-scope systems, identifies specific component and
commodity intended functions, and then determines which component commodity
groups are subject to an AMR per the criteria of 10 CFR 54.21(a)(1). This approach
calls for component/commodity level scoping after screening has been performed.

Table 2.1.5-1 provides the definitions of mechanical system, civil structure, and
electrical and 1&C system component intended functions used for components and
structures.

Mechanical Systems

For mechanical systems, the component screening process is performed on each
mechanical system identified to be within the scope of SLR. This process evaluates
the individual SCs included within in-scope mechanical systems to identify specific
SCs or SC groups that require an AMR. Each in scope mechanical system is
evaluated in a screening and AMR technical report. These mechanical systems in
the scope of SLR are grouped into one of the following categories:

Reactor Vessel, Internals and Reactor Coolant System
Engineered Safety Features

Auxiliary Systems

Steam and Power Conversion Systems

Where appropriate, multiple mechanical systems were included in a single screening
and AMR technical report. Examples of this include the multiple ventilation systems
included in the essential ventilation system screening and AMR technical report,
diesel fuel oil and diesel starting air systems addressed in the single emergency
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power system screening and AMR technical report, and multiple systems included in
the treated water system screening and AMR technical report.

Mechanical system evaluation boundaries were established for each system within
the scope of SLR. These boundaries were determined by mapping the pressure
boundary associated with the SLR system intended functions onto the system
P&IDs. The boundary drawings also include in scope components that may not have
a mechanical pressure boundary intended function. SLR system intended functions
are the functions a system must perform relative to the scoping criteria of

10 CFR 54.4(a)(1), 10 CFR 54.4(a)(2), and 10 CFR 54.4(a)(3). The boundary
drawings associated with each mechanical system within the scope of SLR are
identified with the mechanical system screening results described in Section 2.3.

The sequence of steps performed on each mechanical system determined to be
within the scope of SLR is as follows:

Identify all SCs within that system based on design drawings, original license
renewal documents, and the system component list from the NAMS
component database.

Define system evaluation boundaries and eliminate SCs not within the scope
of SLR (i.e., not required to perform system intended functions). The system
intended function boundaries include those portions of the system that are

necessary to ensure that the intended functions of the system are performed.

Nonsafety-related mechanical components and piping segments beyond the
safety-related/nonsafety-related boundaries that have the intended function of
ensuring structural integrity of the attached safety-related components under
CLB design loading conditions are not explicitly indicated on the SLR
boundary drawings but are in the scope of SLR per 10 CFR 54.4(a)(2).

In addition, nonsafety-related SCs not directly connected to safety-related
SCs whose failure could prevent the performance of a safety-related system
intended function are in the scope of subsequent license renewal per

10 CFR 54.4(a)(2). The concern is that age-related degradation of the
nonsafety-related SCs could adversely impact nonsafety-related SCs through
spatial interaction. The nonsafety-related SCs are highlighted on the
applicable SLR boundary drawings and are documented in the relevant
screening and AMR technical report.

Components needed to support each of the system-level intended functions
identified in the scoping process must be included within the system intended
function boundaries. The screening and aging management review of the
supports for mechanical components (e.g. piping supports, mechanical
equipment foundations, etc.) is performed in Section 2.1.5.2 as part of civil
structures.

The primary method of designating the system intended function boundaries
is to identify the boundaries on system P&IDs. The basis for not including a
component that is assigned to the system and within the subsequent license
renewal boundary is explained in the screening and AMR technical report.
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¢ Identify SCs that perform their intended functions in a passive manner and
thus allow elimination of all active SCs. Valve bodies, fan housings and
pump casings may perform an intended function by maintaining the system
pressure boundary and, therefore, would be subject to AMR.

¢ Identify long-lived SCs that allow for elimination of all short-lived (replaceable)
SCs. The long-lived/short-lived determination is only required for those SCs
that are within the scope of SLR. If the component is not subject to
replacement based on a qualified life or specified time period, then it is
considered long-lived. Components that are not long-lived do not require an
aging management review.

e Components within the system intended function boundaries that are both
passive and long-lived are identified as subject to AMR in each of the
mechanical system screening and AMR technical report.

With regard to thermal insulation on mechanical components, a screening review
was performed as part of the original PBN license renewal project. The review
identified only two locations where piping thermal insulation was considered to be in
scope of LR. Insulation is installed on the main steam and main feedwater piping at
the containment penetrations, and is needed to maintain steady-state concrete
temperatures less than 150 degrees F. Therefore, thermal insulation for the main
steam and feedwater penetrations is included in the scope of SLR and is addressed
in Section 2.4.

Based on a review of modifications performed since the original PBN license
renewal, no changes have occurred that would add additional insulation into the
scope of SLR. PBN ensures building temperatures are maintained within normal
operating environmental qualification design limits and takes specific corrective
action if a condition occurs that would challenge those temperatures. Additionally,
adverse localized environments are addressed as part of the Environmental
Quallification aging management program in Section B.2.2.4 and the Electrical
Insulation for Electrical Cables and Connections not Subject to 10 CFR 50.49 EQ
Requirements AMP in Section B.2.3.37.

Some mechanical components, when combined, are considered complex
assemblies. A complex assembly is a predominantly active assembly where the
performance of its components is closely linked to the intended function of the entire
assembly, such that testing and monitoring of the assembly is sufficient to identify
degradation of the components. Examples of complex assemblies at PBN include
the emergency diesel generators, chiller units, compressors that are part of direct
expansion cooling units, and air compressor skids. However, to the extent that
complex assemblies include piping or components that interface with external
equipment, or components that cannot be adequately tested or monitored as part of
the complex assembly, those components are identified and subject to AMR. The
boundaries identified for each complex assembly are detailed in their respective
screening and AMR technical reports. This follows the screening methodology for
complex assemblies as described in Table 2.1-2 of NUREG-2192.
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2.1.5.2. Civil Structures

For structures, the screening process is performed on each structure identified to be
within the scope of SLR consistent with original license renewal. This method
evaluates the SCs included within in-scope structures to identify SCs or SC groups
(commodities) that are subject to an AMR. Each in scope structure and SC is
evaluated in a screening and AMR technical report. The structures in the scope of
SLR are grouped into one of the following categories:

e Containment Building Structure
e Plant Structures

The sequence of steps performed on each structure determined to be within the
scope of SLR is as follows:

e Based on a review of design drawings, the structure component list from the
NAMS component database, and plant walkdowns, SCs that are included
within the structure are identified. These SCs include items such as walls,
floors, foundations, supports, and electrical and 1&C components, (e.g.,
conduit, cable trays, electrical enclosures, instrument panels, and related
supports).

e The SCs that are within the scope of SLR (i.e., required to perform a SLR
system intended function) are identified.

e Design features and associated SCs that prevent potential seismic
interactions for in-scope structures housing both safety-related and
nonsafety- related systems are identified. This includes a walkdown of each
plant area containing both safety-related and nonsafety-related SSCs.

e Component intended functions for in-scope SCs are identified. The
component intended functions identified are based on the guidance of
NEI 17-01.

e The in-scope SCs that perform an intended function without moving parts or
without a change in configuration or properties (screening criterion of
10 CFR 54.21(a)(1)(i)) are identified.

e The passive, in-scope SCs that are not subject to replacement based on a
qualified life or specified time period (screening criterion of
10 CFR 54.21(a)(1)(ii)) are identified as requiring an AMR. The
determination of whether a passive, in-scope SC has a qualified life or
specified replacement time period was based on a review of plant-specific
information, including the NAMS component database, maintenance
programs and procedures, vendor manuals, and plant operating experience.

2.1.5.3. Electrical and I&C Systems

The method used to determine which electrical and I&C components are subject to
an AMR is organized based on component commodity groups. The primary
difference in this method versus the one used for mechanical systems and civil
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21.54.

structures is the order in which the component scoping and screening steps are
performed. This method was selected for use with the electrical and 1&C
components since most electrical and 1&C components are active. Thus, the method
selected provides the most efficient means for determining electrical and I&C
components that require an AMR. The method employed is consistent with the
guidance in NEI 17-01.

The sequence of steps for identification of electrical and I&C components that
require an AMR is as follows:

e Electrical and I&C component commodity groups associated with electrical,
I&C, and mechanical systems within the scope of SLR are identified. This
step includes a review of design drawings and electrical and I&C component
commaodity groups in the NAMS component database.

e A description and function for each of the electrical and 1&C component
commodity groups are identified.

e The electrical and I&C component commodity groups that perform an
intended function without moving parts or without a change in configuration or
properties (screening criterion of 10 CFR 54.21(a)(1)(i)) are identified.

e For the passive electrical and I&C component commodity groups, component
commodity groups that are not subject to replacement based on a qualified
life or specified time period (screening criterion of 10 CFR 54.21(a)(1)(ii)) are
identified as requiring an AMR. Electrical and 1&C component commodity
groups covered by the 10 CFR 50.49, Environmental Qualification program,
are considered to be subject to replacement based on qualified life.

e Certain passive, long-lived electrical and I&C component commodity groups
that do not support SLR system intended functions are eliminated.

Intended Function Definitions

The intended functions that the components and structures must fulfill are those
functions that are the bases for including them within the scope of SLR. A
component intended function is defined as specific component functions, performed
by passive long-lived components and structural elements, that support system and
structure intended functions. Examples of component intended functions are
maintain pressure boundary, support safety-related equipment, and insulate
electrical conductors. Structures and components may have multiple intended
functions. PBN has considered multiple intended functions where applicable,
consistent with the staff guidance provided in Table 2.1-3 of NUREG-2192.

Table 2.1.5-1 provides expanded definitions of structure and component passive
intended functions identified for the PBN SLR project.
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Table 2.1.5-1

Passive Structure/Component Intended Function

Intended Function

Definition

Electrical continuity

Provide electrical connections to specified sections of an electrical
circuit to deliver voltage, current or signals

Direct flow Provide spray shield or curbs for directing flow or provide means of
fluid flow diversion within a component (as seen in divider plates,
heat exchanger coil shields, vortex diffusers, etc.).

Filter Provide filtration

Fi . Provide rated fire barrier to confine or retard a fire from spreading

ire barrier

between adjacent areas of the plant

Fire prevention

Confine or retard a fire from spreading

Flood barrier

Provide flood protection barrier for internal or external flooding

Flow distribution

Provide a passageway for the distribution of the reactor coolant flow
to the reactor core

HELB shielding

Provide shielding against high energy line breaks

Heat sink

Provide heat sink during design basis accidents

Heat transfer

Provide heat transfer

Insulate (electrical)

Insulate and support an electrical conductor

Insulate (thermal)

Inhibit/prevent heat transfer across a thermal gradient

Insulation jacket integrity

Protect insulation to maintain its insulating capability

Leakage
boundary(spatial)

NSR components that maintain mechanical and structural integrity
to prevent spatial interactions that could cause failure of SR SSCs

Maintain adhesion

Provide ECCS sump debris protection by remaining attached to the
applied surfaces

Mechanical closure

Provide closure of components, typically used with bolting

Missile barrier

Provide missile barrier (internally or externally generated)

Pipe whip restraint

Provide pipe whip restraint

Pressure boundary

Provide pressure-retaining boundary or essentially leak tight barrier
so that sufficient flow at adequate pressure is delivered, or provide
fission product barrier for containment pressure boundary, or provide
containment isolation for fission product retention

Radiation shielding

Provide shielding against radiation

Shelter, protection

Provide shelter/protection to in scope components

Spray Convert fluid into spray
Structural integrity NSR components that maintains mechanical and structural integrity
(attached) to provide structural support to attached SR SSCs

Structural support

Provide structural and/or functional support to SR and/or NSR
components

Throttle

Provide flow restriction

2.1.5.5.

Stored Equipment

The PBN CLB does not take credit for stored equipment or making repairs to
equipment that meet the scoping criteria identified in 10 CFR 54.4(a). For fire
protection safe shutdown, the PBN NFPA 805 Nuclear Safety Capability Assessment
represents the fire safe shutdown analysis (SSA). That report and the NFPA 805
manual actions feasibility evaluation were reviewed and confirmed that the PBN fire
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2.1.5.6.

2.1.6.

protection program does not take credit for post-fire repair of plant equipment or use
of stored equipment. As such, there are no stored components or equipment
included within the scope of SLR.

Consumables

The evaluation process for consumables is consistent with the guidance provided in
NUREG-2192, Table 2.1-3. Consumables have been divided into the following four
groups for the purpose of SLR: (1) packing, gaskets, component seals and O-rings;
(2) structural sealants; (3) oil, grease, and component filters; (4) system filters, fire
extinguishers, fire hoses, and air packs.

e Group (1) subcomponents (packing, gaskets, component seals, and O-rings):
Per NUREG-2192, Table 2.1-3, these consumables are considered
subcomponents and are not explicitly called out in scoping and screening
procedures. They are included at the component level (i.e. seals for in scope
valves are included as subcomponents of said valves). These
subcomponents are not relied upon for the performance of any SLR intended
functions under 10 CFR 54; therefore, these items are not considered within
the scope of SLR and are not subject to an AMR.

e Group (2) structural sealants: Structural sealants are treated as
subcomponents of their associated structure. These consumables are not
called out explicitly in scoping and screening and are implicitly addressed in
the Structures Monitoring AMP presented in Section B.2.3.34.

e Group (3) subcomponents (oil, grease, and component filters):
Subcomponents in this group are short-lived and periodically replaced.
Various plant procedures are used in the replacement of oil, grease, and
filters in components that are in the scope of subsequent license renewal. As
these subcomponents are not considered long- lived, they are not subject to
an AMR.

e Group (4) consumables (system filters, fire extinguishers, fire hoses, and air
packs): System ventilation filters, fire extinguishers, fire hoses, nitrogen
cylinders, halon cylinders, and air packs are within the scope of SLR but are
not subject to aging management because they are replaced based on
measured degradation in performance or condition replacement criteria
specified in applicable codes, technical specifications, or site approved
programs as described in the fire protection screening and AMR technical
report.

Interim Staff Guidance Discussion

As discussed in NEI 17-01, the NRC has encouraged applicants to address
Subsequent License Renewal Interim Staff Guidance (SLR-ISG) documents in the
Subsequent License Renewal Applications (SLRA). The following draft SLR-ISGs
have been issued for use and comment but have not been incorporated in
NUREG-2191 or NUREG-2192 at the time of submittal:
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2.1.6.1.

SLR-ISG-Electrical-2020-XX Updated Aging Management Criteria for
(Reference ML20156A324) Electrical Portions of Subsequent License
Renewal Guidance

SLR-ISG-Structures-2020-XX  Updated Aging Management Criteria for
(Reference ML20156A338) Structures Portions of Subsequent License
Renewal Guidance

SLR-ISG-Mechanical-2020-XX Updated Aging Management Criteria for
(Reference ML20156A330) Mechanical Portions of Subsequent License

Renewal Guidance

The following sub-sections provide summaries of how each of the SLR-ISGs are
addressed in the SLRA.

Updated Aging Management Criteria for Electrical Portions of Subsequent
License Renewal Guidance (SLR-ISG-Electrical-2020-XX)

This SLR-ISG provides interim guidance to subsequent license renewal applicants
for the following NUREG-2191 and NUREG-2192 Sections:

XI.E3A/B/C, Electrical Insulation for Inaccessible Medium Voltage/Instrument
and Control/Low-Voltage Power Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirements

The proposed revisions to XI.E3A/B/C allow for a 5-year inspection of
manholes with water level monitoring and alarms that result in consistent,
subsequent pump out of accumulated water prior to wetting or submergence
of cable, as supported by plant operating experience. Also, the inspection of
manholes following event-driven occurrences such as heavy rain, rapid
thawing of ice and snow, or flooding, is only recommended when water level
monitoring indicates water is accumulating.

Although the PBN Electrical Insulation for Inaccessible Medium-Voltage
Cables not Subject to 10 CFR 50.49 Environmental Qualification
Requirements (B.2.3.39) AMP, the PBN Electrical Insulation for Inaccessible
Instrumentation and Control Cables not Subject to 10 CFR 50.49
Environmental Qualification Requirements (B.2.3.40) and AMP the PBN
Electrical Insulation for Inaccessible Low-Voltage Power Cables not Subject
to 10 CFR 50.49 Environmental Qualification Requirements (B.2.3.41) AMP
incorporate the guidance in this SLR-ISG, PBN manholes are not equipped
with continuous level monitoring (such as an ultrasonic level monitoring
system with alarms). Therefore, since the plant does not have real-time level
monitoring in manholes and plant operating experience (OE) does not
support a 5-year inspection of manholes, PBN does not intend to implement a
5-year inspection of manholes or eliminate the inspection of manholes
following event-driven occurrences such as heavy rain, rapid thawing of ice
and snow, or flooding. Consistent with NUREG-2191, XI.E3A/B/C AMP
inspections for PBN will be performed periodically based on water
accumulation over time. The periodic inspection occurs at least once
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2.1.6.2.

annually with the first inspection for SLR completed prior to the SPEO.
Inspection frequencies will be adjusted based on inspection results, including
site-specific OE, but with a minimum inspection frequency of at least once
annually. Inspections will also be performed after event-driven occurrences,
such as heavy rain, rapid thawing of ice and snow, or flooding.

XI.E7, High Voltage Insulators

The proposed revision to XI.E7 adds polymer and toughened glass
high-voltage insulators to the scope and program elements and includes all
insulators operating at or above 4 kV.

Although the PBN High Voltage Insulators (B.2.3.44) AMP incorporates the
guidance presented in this SLR-ISG, PBN does not have polymer or
toughened glass high-voltage insulators or any medium-voltage insulators
within the scope of subsequent license renewal. Therefore, this proposed
revision to XI.E7 is not applicable to PBN.

Updated Aging Management Criteria for Structures Portions of Subsequent
License Renewal Guidance (SLR-ISG-Structures-2020-XX)

This SLR-ISG provides interim guidance to subsequent license renewal applicants
for the following NUREG-2191 and NUREG-2192 Sections:

XI.S8, Protective Coating Monitoring and Maintenance

The AMP revises the frequency of inservice coating inspection monitoring to
no later than 6 years based on trending of the total amount of permitted
degraded coatings and adopts Revision 3 to Regulatory Guide 1.54.
Although the PBN Coating Monitoring and Maintenance (B.2.3.36) AMP and
UFSAR Supplement (16.2.2.36) incorporate the guidance presented in this
SLR-ISG, the inspections at PBN for this AMP will continue to be performed
each refueling outage.

NUREG-2192 Section 3.5 (Fatigue Waiver)

An option is provided to perform a further evaluation based on American
Society of Mechanical Engineers (ASME) Code, Section lll, Division 1,
Subsection NE, fatigue waiver analysis for containment metallic
pressure-retaining boundary components that are subject to cyclic loading but
have no current licensing basis (CLB) fatigue analysis. If the ASME Code
fatigue waiver acceptance criteria are met then cracking due to cyclic loading
does not require aging management. As discussed in Section 3.5.2.2.1.5
and Section 4.6, PBN has not identified fatigue waiver analysis for
containment metallic pressure-retaining boundary components that are
subject to cyclic loading but have no current licensing basis (CLB) fatigue
analysis. As such, cumulative fatigue damage (cyclic loading evidenced as
cracking) for non-piping penetrations will be managed for SLR by the ASME
Section XI, Subsection IWE (B.2.3.29) AMP and the 10 CFR Part 50,
Appendix J (B.2.3.32) AMP.
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NUREG-2191 and NUREG-2192

NUREG-2191 Chapters Il and Ill and NUREG-2192, Table 3.5-1 are modified
to reflect the option of using plant-specific enhancements to GALL-SLR XI1.S2
(B.2.3.30) and XI.S6 (B.2.3.34) AMPs to manage effects of aging in concrete
in lieu of recommended plant-specific aging management programs. Further
evaluation and AMR lines are provided in Section 3.5, Aging Management of
Containments, Structures and Component Supports.

2.1.6.3. Updated Aging Management Criteria for Mechanical Portions of Subsequent
License Renewal Guidance (SLR-ISG-Mechanical-2020-XX)

This SLR-ISG provides interim guidance to subsequent license renewal applicants
for the following NUREG-2191 and NUREG-2192 Sections:

X.M2, Neutron Fluence Monitoring

The AMP was revised to reference approaches that have been found to be
acceptable in recent staff reviews of extended beltline and reactor vessel
internals fluence calculations, as RG 1.190 is not applicable. The PBN
Neutron Fluence Monitoring (B.2.2.2) AMP incorporates the guidance
presented in the SLR-ISG.

XI.M2, Water Chemistry

The AMP and UFSAR Supplement are revised to include the latest revision of
EPRI guidelines for BWRs and PWRs. The PBN Water Chemistry (B.2.3.2)
AMP and UFSAR Supplement (16.2.2.2) incorporate the guidance presented
in this SLR-ISG.

XI.M12, Thermal Aging Embrittlement of Cast Austenitic Stainless Steel

This AMP was revised to add the 2019 Edition of ASME Code, Section XI,
Non-mandatory Appendix C, which provides flaw evaluation procedures for
CASS with ferrite content = 20 percent. The PBN Thermal Aging
Embrittlement of Cast Austenitic Stainless Steel (B.2.3.6) AMP incorporates
the guidance presented in this SLR-ISG.

XI.M21A, Closed Treated Water System

The AMP was revised to include the latest revision of EPRI closed cooling
water chemistry guidelines. The PBN Closed Treated Water System
(B.2.3.12) AMP and UFSAR Supplement (16.2.2.12) incorporates the
guidance presented in this SLR-ISG.

XI1.M26, Fire Protection
This SLR-ISG adds new fire barrier AMR items VII.G.A-805, VII.G.A-806 and

VII.G.A-807 to NUREG-2191, Table VII.G, “Fire Protection” and makes
conforming changes to NUREG-2192, Table 3.3-1. AMR lines have been
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21.7.

provided in Section 3.5, Aging Management of Containments, Structures and
Component Supports.

e NUREG-2191 Table VII.H2, Emergency Diesel Generator System

The SLR-ISG revises NUREG-2191, Table VII.H2 “Emergency Diesel
Generator System” and makes conforming changes to NUREG-2192, Table
3.3-1 to include line items to manage the reduction of heat transfer for a steel
heat exchanger radiator exposed internally to diesel fuel oil and include a line
item for managing loss of material for nickel alloy externally exposed to diesel
fuel oil. These AMR lines are not applicable for PBN.

e XI.M42, Internal Coatings/Linings for In-Scope Piping, Piping Components,
Heat Exchangers and Tanks

The AMP was revised to recommend opportunistic inspections, in lieu of
periodic inspections, as an acceptable alternative for buried internally
coated/lined fire water piping if certain conditions are met. The PBN Internal
Coatings/Linings for In-Scope Piping, Piping Components, Heat Exchangers
and Tanks (B.2.3.28) AMP incorporates the guidance presented in the SLR-
ISG.

Generic Safety Issues

In accordance with the guidance in NEI 17-01 and NUREG-2192, review of NRC
generic safety issues (GSls) as part of the SLR process is required to satisfy a
finding per 10 CFR 54.29. GSls designated as unresolved safety issues (USIs) and
High- and Medium-priority issues in NUREG-0933, Appendix B, that involve aging
effects for structures and components subject to an AMR or TLAA evaluations, are to
be addressed in the SLRA. A review of the version of NUREG-0933 current six
months prior to the SLRA submittal determined that there were no outstanding USIs
or High- or Medium-priority GSls. The GSls noted below were reviewed to assure
they did not involve aging effects for structures and components subject to an aging
management review or time-limited aging analysis evaluation:

Issue 186, Potential Risk and Consequences of Heavy Load Drops in Nuclear Power
Plants, involves issues related to crane design and operation. Aging effects are not
central to these issues. Additionally, this issue does not involve TLAA evaluations,
including typical crane-related TLAAs such as cyclic loading analyses. This issue is
now closed (Reference ML113050589).

Issue 189, Susceptibility of Ice Condenser Containments to Early Failure from
Hydrogen Combustion during a Severe Accident, is not applicable to PBN, which
does not have ice condenser containments. This issue is now closed
(Reference ML13190A244).

Issue 191, Assessment of Debris Accumulation on PWR Sump Performance,
addresses the potential for blockage of containment sump strainers that filter debris
from cooling water supplied to the safety injection and containment spray pumps
following a postulated LOCA. The issue is based on the identification of new
potential sources of debris, including failed containment coatings, which may block
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the sump strainers. The containment sump strainers (screens) are evaluated with
the residual heat removal system as described in Section 2.3.2.3. The Service Level
1 protective coatings inside containment are evaluated with the containment
structure and internal structural components as described in Section 2.4.1. The issue
is not related to the 60-year term of the current operating license; and, therefore, it is
not a TLAA.

Issue 193, Boiling Water Reactor (BWR) ECCS (Emergency Core Cooling Systems)
Suction Concerns, addresses the possible failure of low-pressure ECCSs due to
unanticipated, large quantities of entrained gas in the suction piping from
suppression pools in BWR Mark | containments. This issue is not applicable to PBN,
which is a PWR. This issue is closed (Reference ML16082A288).

Issue 199, Implications of Updated Probabilistic Seismic Hazard Estimates in Central
and Eastern United States, addresses how current estimates of the seismic hazard
level at some nuclear sites in the central and eastern United States might be higher
than the values used in their original designs and previous evaluations. Aging
effects are not central to this issue. This issue does not involve time-limited aging
analyses. Activities associated with this issue are covered by 10 CFR 50.54(f) Japan
Near Term Task Force (NTTF) Recommendations.

Issue-204, Flooding of Nuclear Power Plant Sites Following Upstream Dam Failures,
addresses the potential flooding effects from upstream dam failure(s) on nuclear
power plant sites, spent fuel pools, and sites undergoing decommissioning with
spent fuel stored in spent fuel pools. Aging effects are not central to this issue. This
issue does not involve time-limited aging analyses. Activities associated with this
issue are covered by 10 CFR 50.54(f) Japan Near Term Task Force (NTTF)
Recommendations.

Thus, there are no GSls involving aging effects for structures and components
subject to an AMR or TLAA evaluations that are relevant to the PBN SLR process.

Conclusion

The scoping and screening methods described in Sections 2.1.4 and 2.1.5 above
were used for the PBN Units 1 and 2 SLR IPA to identify the SSCs that are within the
scope of SLR and require an AMR. These methods are consistent with and satisfy
the requirements of 10 CFR 54.4 and 10 CFR 54.21(a)(1).
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2.2. PLANT LEVEL SCOPING RESULTS

PBN'’s IPA methodology consists of scoping, screening, and AMRs. Table 2.2-1 lists the
PBN systems, structures and commodity groups that were evaluated to determine if they
were within the scope of subsequent license renewal, using the methodology described
in Section 2.1. A reference to the section of the application that contains the scoping and
screening results is provided for each in-scope mechanical system, structure, and
electrical system in the Table.
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Table 2.2-1
Plant Level Scoping Reports
In Scope for
SLR:} System PBN System Name PBN _System Sub_sequent Reference
ame Designator License
Renewal
Reactor Vessel, Internals, and Reactor Coolant System
Reactor Vessel Reactor Coolant RC Yes 2.3.1.1
:?eactor Vessel Reactor Coolant RC Yes 2.31.2
nternals
Pressurizer Reactor Coolant RC Yes 2.3.1.3
Reactor Coolant
and Connected Reactor Coolant RC Yes 2314
Piping
Steam Generators | Reactor Coolant RC Yes 2.31.5
Engineered Safety Features
Safety Injection Safety Injection SI Yes 2.3.21
gontainment Safety Injection S| Yes 2322
pray
Residual Heat Residual Heat Removal RH Yes 2.3.2.3
Removal
Containment Demineralized Water DI Yes 2.3.2.4
Isolation Containment Penetrations CP Yes 2.3.24
Components
Auxiliary Systems
Chemical and Volume cV Yes 2331
Chemical and Controll
Volume Control Gas Stripper (Letdown) GS Yes 2.3.3.1
Boron Recycle BS Yes 2.3.31
Reactor Makeup Water RMW Yes 2.3.3.1
Component Cooling Water CC Yes 2.3.3.2
Comp onent Radwaste Systems
Cooling Water Component Cooling Water CC Yes 233.2
Spent Fuel S_pen’_t Fuel Cooling and SE Yes 2333
Cooling Filtration
Waste Gas WG Yes 2.3.34
Waste Liquid WL Yes 2.3.34
Hydrogen Gas HG No N/A
Waste Disposal Nitrogen Gas NG No N/A
Cryogenic CR No N/A
Waste Solid WS No N/A
Blowdown Evaporator and BE No N/A
Instruments
Service Water Service Water SW Yes 2.3.3.5
Fire Protection Fire Protection FP Yes 2.3.3.6
Heating Steam Auxiliary/Heating Steam HV Yes 2.3.3.7
Emergency Power D!esel Gengrator_ DG Yes 2.3.3.8
Diesel Starting Air DA Yes 2.3.3.8
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Table 2.21
Plant Level Scoping Reports
In Scope for
SLRA System PBN System Name PBN _System Sub_sequent Reference
Name Designator License
Renewal
Gas Turbine GT Yes 2.3.3.8
Fuel Oil FO Yes 2.3.3.8
Containment Cooling VNCC Yes 2.3.3.9
Containment Cleanup VNCE No N/A
System
. Containment Purge
Contlaln.ment Supply and Exhaust VNPSE Yes 2.3.3.9
Ventilation Refueling Cavi
ueling Cavity VNRF No N/A
Ventilation
Control Rod Drive Cooling VNCRD No N/A
Reactor Cavity Cooling VNRC Yes 2.3.3.9
Computer Room HVAC VNCOMP Yes 2.3.3.10
Primary Auxiliary Building VNPAB Yes 23.3.10
Ventilation
Circulating V_Vafter Pump VNPH No N/A
House Ventilation
Radwaste Ventilation VNRAD No N/A
Control Room Ventilation VNCR Yes 2.3.3.10
Diesel Generator Room VNDG Yes 2.3.3.10
Ventilation
Essential Auxiliary Feedwater Pump
Ventilation Area Ventilation VNAFW No N/A
Battery Room Ventilation VNBR No N/A
Cable Spreading Room VNCSR Yes 23.3.10
Ventilation
PAB Battery and Inverter
Room Venfilation VNBI Yes 2.3.3.10
Drumming Area VNDRM No N/A
Ventilation
Gas Turbine Building
Ventilation VNGT Yes 2.3.3.10
Water Treatment WT No N/A
Demineralized Water DI Yes 2.3.3.1
Treated Water Potable Water PW Yes 2.3.3.11
Hydrazine Addition HA No N/A
Sewage Treatment Plant STP No N/A
Circulating Water Circulating Water cw Yes 2.3.3.12
9 Chlorination/Dechlorination CD Yes 2.3.3.12
Containment | pogt pccident
ydrog Containment Ventilation PACV Yes 2.3.3.13
Detectors and
; System
Recombiner
Plant Sampling Primary Sampling PS Yes 2.3.3.14
Point Beach Nuclear Plant Units 1 and 2 Page 2.2-3
Subsequent License Renewal Application Revision 0




Section 2 — Scoping and Screening Methodology and Results

Table 2.21
Plant Level Scoping Reports
In Scope for
SLRA System PBN System Name PBN _System Sub_sequent Reference
Name Designator License
Renewal
Secondary Sampling SS Yes 2.3.3.14
Service Air SA Yes 2.3.3.15
Plant Air Instrument Air 1A Yes 2.3.3.15
Emergency Breathing Air EBA No N/A
Warehouse Ventilation VNWH No N/A
Transporter Storage
Building Ventilation VNTSB No N/A
Training Building HVAC VNTRN No N/A
Offsite Administrative
Building HVAC VNNES No N/A
Energy Information
Center HVAC VNEIC No N/A
. Steam Generator
Mlscgllqneous Storage Facility HVAC VNSGSF No N/A
Ventilation Site Boundary Control
Center HVAG VNSBCC No N/A
Extension Building
HVAC VNEXT No N/A
FueI_Oll_ Pump House VNFOPH No N/A
Ventilation
Gatehouse HVAC VNGH No N/A
Sewggg Treatment Plant VNSTP No N/A
Ventilation
Turbine Building Office
HVAC (Old) VNTBO No N/A
Maintenance Building
HVAC VNMTN No N/A
Turb!ne.Bundlng VNTB No N/A
Ventilation
South Service Building
HVAC VNSSB No N/A
Non-Essential Technical Support
Ventilation Center Building HVAC VNTSC No N/A
Wate?r Treatment Area VNWT No N/A
Ventilation
Operations Office HVAC VNOPS No N/A
Electrical ngpment VNEERM No N/A
Room Ventilation
Boiler Room Ventilation VNBLR No N/A
North Service Building
HVAC VNNSB No N/A
Drv Fuel Storage Cask Reflooding CRF No N/A
Y 9 Cask Dewatering CDW No N/A
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Table 2.2-1
Plant Level Scoping Reports
In Scope for
SLRA System PBN System Name PBN _System Sub_sequent Reference
Name Designator License
Renewal
Ventilated Storage Cask VSC No N/A
Steam and Power Conversion System
Main, Extraction, Gland
Main and Auxiliary | Seal and Reheat Steam MS Yes 2341
Steam Crossover Steam Dump OS No N/A
Radwaste Steam RS Yes 2.3.4.1
Condensate and cs Yes 2342
Feedwater
Feedwater and Radwaste Condensate RW No N/A
Condensate Feedwater Heater and
MSR Vents, Reliefs and FD Yes 2.3.4.2
Drains
Auxiliary Auxiliary Feedwater AF Yes 2343
Feedwater
Indepepdent Overspeed IOPS No N/A
Protection System
Turbine-G t Turbine Related TU No N/A
urbin€-->eneralor |"Flectro-Hydraulic Control EH No N/A
and Supporting Condenser Air Removal
Systems ondense emova AR No N/A
and Priming
Turbine/Feed Pump
Lube Oil and Seal Oil LO No N/A
Containments, Structures, and Component Supports
Containment Structure
and Internal Structural CONT Yes 2.4.1
Components
Containment Penetrations CP Yes 2.4.1
BIquown Evaporator s No N/A
Building
Circulating Water
Pumphouse Structure S Yes 24.2
Control Building s Yes 243
Structure
Structures .
Diesel Generator s Yes 244
Building Structure o
Facade Unit 1/2 s Yes 245
Structure
Fuel Oil Pumphouse s Yes 246
Structure
Gas Turbine Building s Yes 247
Structure
Letdown Gas Stripper
Building Structure S No NiA
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Table 2.2-1
Plant Level Scoping Reports
In Scope for
SLRA System PBN System Name PBN _System Sub_sequent Reference
Name Designator License
Renewal
Mls.c.. Nonsafety-related s No N/A
Buildings
Primary Auxiliary
Building Structure S Yes 248
Spent Fuel Pool and s Yes 249
Transfer Canal
Technical Support s No N/A
Center
Turbine Building (Unit
1/2) Structure S Yes 2410
Yard Structures None Yes 2411
13.8kV Switchgear
Building Structure S Yes 2412
Component Support None Yes 2413
Commaodity
Fire Barrier Commodity FIRPEN Yes 2414
Cranes, Hoists, and z Yes 2.4.15
Lifting Devices
Electrical and I&C Systems
120V Vital
Instrument Vital Instrument Bus 120V Y Yes 2.5
Power
125 VDC 125 VDC Electrical 125V Yes 2:5
Power
480V Power 480 Volt System 480V Yes 2.5
4160V Power 4160 Volt System 4.16kV Yes 2.5
13.8kV Power 13,800 Volt System 13.8kV Yes 2.5
Control Board
Annunciators Annunciators ANN No N/A
(Not in Scope)
Control Rod Rod Drive Control RDC No N/A
Drive and Rod Position Indication RPI No N/A
Indication and Rod Insertion Limit RIL No N/A
Nuclear Process | Incore Flux Mapping FM No N/A
Instrumentation | Nuclear Instrumentation NI Yes 2.5
System Rod Speed Control RSC No N/A
Engineered :
Safety Features Engineered Safety ESF Yes 2.5
. Features
Actuation
Miscellaneous 120 Volt Lighting 120V No N/A
AC Power and 240V Electrical 240V No N/A
Lighting 208 Volt Lighting 208Y No N/A
Facade Freeze Protection FF Yes 2.5
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Table 2.21
Plant Level Scoping Reports
In Scope for
SLRA System PBN System Name PBN _System Sub_sequent Reference
Name Designator License
Renewal
Emergency Lighting ELLTG Yes 2.5
Boric Acid Heat Tracing BA No N/A
Cathodic Protection CATPRO No N/A
Offsite Power 345kVAC Electrical 345kV Yes 2.5
19,000 Volt System 19kV No N/A
Meterlng, Relaying and MRR Yes 25
Regulation
Swﬁchyard Electrical SES Yes 2.5
Supervisory
Plant . Communications COM Yes 25
Communications
Plant Process Plant Process Computer PPCS No N/A
Computers System
Computers COMP No N/A
Security SEC No N/A
Plant Security Security _Barrler SECPEN No N/A
Penetrations
2400 Volt System 24kV No N/A
Radllathn Radiation Monitoring RM Yes 25
Monitoring
Reactor Protection RP Yes 2.5
Reactor ATWS Mitigation 25
Protection System Actuation AMSAC Yes
Circuitry
Seismic and
Meteorologlc_al Meteorological MET No N/A
Instrumentation
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2.3.

2.3.1.

SCOPING AND SCREENING RESULTS: MECHANICAL SYSTEMS

The scoping and screening results for mechanical systems consist of lists of
components and component groups that require AMR, grouped and presented on a
system basis. Brief descriptions of mechanical systems within the scope of SLR are
provided as background information. Mechanical system intended functions are
provided for in-scope systems. For each in-scope system, components or component
groups requiring an AMR are provided. For the sections where the system description
applies to the system on each unit, a statement is included indicating that the systems
for Units 1 and 2 are essentially identical. The word “essentially” is utilized to clarify that
there may be minor differences between the systems on each unit (e.g., valve
numbering, locations of vents and drains, etc.), but these differences would not affect the
information that follows.

The mechanical scoping and screening results are provided in four sections:

Reactor coolant system (2.3.1)

Engineered safety features (2.3.2)

Auxiliary systems (2.3.3)

Steam and power conversion systems (2.3.4)

Reactor Coolant System

Description

The reactor coolant system (RC) consists of the components designed to contain
and support the nuclear fuel, contain the reactor coolant, and transfer the heat
produced in the reactor to the steam and power conversion systems for the
production of electricity. The RC for Units 1 and 2 are essentially identical. On this
basis, the following discussion applies to both units.

The RC consists of two loops connected in parallel to the reactor vessel, with each
loop containing a steam generator and a reactor coolant pump (RCP). The system
also includes a pressurizer, pressurizer relief tank (PRT), connecting piping, and
instrumentation necessary for operational control. The RCPs circulate cold leg water
through the reactor vessel where heat produced by the fission process is transferred
to the coolant. The RC transfers the heat generated in the core to the steam
generators, where steam is produced to drive the turbine generator. Cooling water is
circulated at the flow rate and temperature consistent with achieving the reactor core
thermal-hydraulic performance. The water also acts as a solvent for the neutron
absorber used in chemical shim control, and as a neutron moderator and reflector.
The RC provides a boundary for containing the coolant under operating temperature
and pressure conditions. It also confines radioactive material and limits uncontrolled
release of the reactor coolant to the secondary system and other parts of the plant to
acceptable values. The inertia of the RCPs provides the necessary flow during a
pump coast-down. The layout of the system assures natural circulation capability
following a loss of forced flow to permit decay heat removal without overheating the
core.
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The two loops interface with various other systems, e.g., safety injection (SI),
residual heat removal (RH), chemical and volume control system (CV), etc.

Boundary

The reactor coolant and connected piping boundaries are reflected on the SLR
boundary drawings (SLRBD) listed below. There are no significant differences
between these boundaries and the boundaries identified as part of the original PBN
license renewal effort.

PBN Unit 1
SLR-541F091 Sheet 1
SLR-541F091 Sheet 2
SLR-541F091 Sheet 3
SLR-541F092
SLR-110E017 Sheet 1
SLR-110E018 Sheet 1
SLR-684J741 Sheet 3

PBN Unit 2:
SLR-541F445 Sheet 1
SLR-541F445 Sheet 2
SLR-541F445 Sheet 3
SLR-541F448
SLR-110E035 Sheet 1
SLR-110E029 Sheet 1
SLR-685J175 Sheet 3

PBN Common:
None

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):
(1) Maintain reactor core assembly geometry.
(2) Introduce emergency negative reactivity to make the reactor subcritical.
(3) Provide reactor coolant pressure boundary.

(4) Provide emergency heat removal from the reactor coolant system using
secondary heat removal capability.

(5) Provide heat removal from and/or pressure boundary of safety related heat
exchangers.

(6) Provide primary containment boundary.

(7) Structurally support or house safety related components.
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Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for fire protection.

(2) Perform a function that demonstrates compliance with the Commission’s
regulations for the EQ program.

(3) Perform a function that demonstrates compliance with the Commission’s
regulations for pressurized thermal shock.

(4) Perform a function that demonstrates compliance with the Commission’s
regulations for ATWS.

(5) Perform a function that demonstrates compliance with the Commission’s
regulations for station blackout.

UFSAR References

3.0
4.0
4.1
4.2
4.3

Components Subject to AMR

The RC is reviewed as the following subsystems. The fuel assemblies are
periodically replaced based on burnup and are not subject to AMR.

Reactor Vessel (2.3.1.1)

Reactor Vessel Internals (2.3.1.2)

Pressurizer (2.3.1.3)

Reactor Coolant and Connected Piping (2.3.1.4)
Steam Generators (2.3.1.5)

2.3.1.1. Reactor Vessel

Description

The PBN reactor vessels, as the principal component of the RC, contain the
heat-generating core and associated supports, controls and instrumentation, and
coolant circulating channels. Primary inlet and outlet nozzles provide for the exit of
heated coolant and its return to the reactor vessel for recirculation through the core.
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The PBN reactor vessels consist of a cylindrical shell with a hemispherical bottom
head and a flanged and gasketed removable upper head. The Unit 1 reactor vessel
shell is fabricated from a combination of longitudinally welded plate rings and an
upper shell (nozzle belt) ring forging, joined by circumferential welds. The Unit 2
reactor vessel shell is fabricated from integral ring forgings joined by circumferential
welds. The reactor vessels contain the core, core support structures, rod control
clusters, thermal shield, and other parts directly associated with the core. Inlet and
outlet nozzles are located at an elevation between the head flange and the core.
The body of the reactor vessels is low-alloy carbon steel, and the inside surfaces in
contact with coolant are clad with austenitic stainless steel to minimize corrosion.
The reactor vessels are supported by steel pads integral with the coolant nozzles
and lugs welded directly to the reactor vessel.

Subcomponents included for evaluation with the reactor vessels include the control
rod drive mechanism (CRDM) head adapters and housings, bottom mounted
instrument (BMI) penetrations and external guide tubing, head vent penetration, seal
table and associated pressure boundary fittings, and the head closure bolting. The
primary functions of the reactor vessels are to provide reactor coolant pressure
boundary and fission product boundary, to support vessel internals and
instrumentation, and direct the coolant flow.

Boundaries between the reactor vessels and associated systems and components
are drawn at the reactor vessel interfaces. The evaluation boundaries for the reactor
vessels extend to the primary inlet and outlet nozzle safe ends, safety injection
nozzle safe ends and includes BMI penetrations and associated piping out to the
seal table pressure boundary fittings. The reactor vessels interface with the following
systems:

¢ Class 1 RC piping. Refer to Section 2.3.1.4 for the review of these
components.

e The reactor vessel support structure is not screened as a part of the reactor
vessels. Refer to Section 2.4.1 for the review of these structural components.

UFSAR References

3.0
4.0

Components Subject to AMR

Table 2.3.1-1 lists the reactor vessel component types that require AMR and their
associated component intended functions.

Table 3.2.1-1 provides the result of the AMR
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Table 2.3.1-1

Reactor Vessel Components Subject to Aging Management Review

Component Type'

Component Intended Function(s)

Bottom head

Pressure boundary
Structural support

Bottom mounted instrumentation guide tubes

Pressure boundary
Structural support

Closure flange and studs

Pressure boundary

Closure head dome and flange

Pressure boundary

Closure studs, nuts, washers

Mechanical closure

Core exit thermocouple nozzle assembly

Pressure boundary

Core support pads

Structural support

CRDM head adapter

Pressure boundary

CRDM latch housing

Pressure boundary

CRDM rod travel housing

Pressure boundary

Instrumentation port head adapter flange

Pressure boundary

Instrumentation tube safe ends

Pressure boundary
Structural support

Instrumentation tubes

Pressure boundary
Structural support

Nozzle support pads and external support brackets

Structural support

Primary inlet and outlet nozzle safe ends

Pressure boundary

Primary inlet and outlet nozzles

Pressure boundary
Structural support

Reactor vessel components subject to fatigue

Pressure boundary

Refueling seal ledge

Structural support

Safety injection nozzle safe ends

Pressure boundary

Safety injection nozzles

Pressure boundary

Seal table

Structural support

Seal table fittings

Pressure boundary

Shells (intermediate, lower, upper)

Pressure boundary

Vent pipe

Pressure boundary

Vent pipe nozzle

Pressure boundary

Ventilation shroud support structure

Structural support

Vessel flange

Pressure boundary
Structural support

Notes for Table 2.3.1-1

1. The CRDM thermal sleeves are addressed in Section 2.3.1.2 due to the
interim guidance provided in MRP 2018-022 (Reference ML19081A057).
PBN will continue to follow the developing industry aging management

strategy for this component.
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2.3.1.2.

Reactor Vessel Internals

Description

The PBN reactor vessel internals consist of two basic assemblies:

e The upper internals assembly which is removed during each refueling
operation to obtain access to the reactor core. The top of this assembly is
clamped to a ledge below the vessel-head mating surface by the reactor
vessel head. The core barrel alignment pins of the lower internals’ assembly
guides the bottom of the upper internals assembly.

e The lower internals assembly which can be removed, if desired following a
complete core unload. This assembly is clamped at the same ledge below
the vessel-head mating surface and closely guided at the bottom by
radial/clevis assemblies that are part of the reactor vessel.

Subcomponents included for evaluation with the reactor vessel internals include all
subcomponents inside the reactor vessel not welded as a permanent attachment to
the inside or the reactor vessel. Those attachments are considered parts of the
vessel. The primary functions of the reactor vessel internals are to provide structural
support to the fuel assemblies, guide coolant through the reactor vessel, and guide
and support any reactor core instrumentation or controls.

The reactor vessel internals evaluation boundary includes the control rod drive
mechanism (CRDM) thermal sleeves. However, the CRDM head adapters which
enclose the thermal sleeves are included in the evaluation boundary of the reactor
vessels. Refer to Section 2.3.1.1 for the review of the CRDM head adapters.

UFSAR References

3.0
4.0

Components Subject to AMR

Table 2.3.1-2 lists the reactor vessel internals component types that require AMR
and their associated component intended functions.

Table 3.1.2-2 provides the results of the AMR.

Point Beach Nuclear Plant Units 1 and 2 Page 2.3-6
Subsequent License Renewal Application Revision 0



Section 2 — Scoping and Screening Methodology and Results

Table 2.3.1-2
Reactor Vessel Internals Components Subject to Aging Management Review
Component Type Component Intended
Function(s)
Alignment and interfacing components (clevis bearing Stellite Structural support
wear surfaces)
Alignment and interfacing components (clevis insert bolts) Structural support
Alignment and interfacing components (clevis insert dowels) Structural support
Alignment and interfacing components (upper core plate Structural support
alignment pins)
Baffle-former assembly (baffle plates, baffle edge bolts, former | Structural support
plates) Flow distribution
Baffle-former assembly (baffle plates, former plates) Structural support
Flow distribution
Baffle-former assembly (baffle-edge bolts) Structural support
Baffle-former assembly (baffle-former bolts) Structural support
Bottom mounted instrumentation (column bodies) Structural support
Bottom mounted instrumentation (flux thimble tubes) Structural support
Pressure boundary
Control rod guide tube assembly (guide cards) Structural support
Control rod guide tube assembly (lower flange weld) Structural support
Core barrel assembly (barrel former bolts) Structural support
Core barrel assembly (core barrel flange) Structural support
Flow distribution
Core barrel assembly (core barrel outlet nozzle weld) Structural support
Core barrel assembly (lower axial welds) Structural support
Core barrel assembly (lower flange weld) Structural support
Core barrel assembly (lower girth weld) Structural support
Core barrel assembly (middle axial welds) Structural support
Core barrel assembly (upper axial weld) Structural support
Core barrel assembly (upper flange weld) Structural support
Core barrel assembly (upper girth weld) Structural support
Lower core plate (fuel alignment pins) Structural support
Lower internals assembly (lower core plate) Structural support
Flow distribution
Lower internals assembly (lower support forging) Structural support
Lower support assembly (lower support column bodies) Structural support
Lower support assembly (lower support column bolts) Structural support
No additional measures components'’ Structural support
Flow distribution
Radial support keys Structural support
Reactor vessel internal components with a fatigue analysis Structural support
Thermal shield assembly (thermal shield flexures) Structural support
Upper core plate (fuel alignment pins) Structural support
Upper internals assembly (upper core plate) Structural support
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2.3.13.

Notes for Table 2.3.1-1

1. The CRDM thermal sleeves are grouped into this component type consistent
with Section 3.1.2.2.10.2 and the RVI gap analysis in Appendix C.

Pressurizers

Description

The pressurizers for PBN Units 1 and 2 are essentially identical. On this basis, the
following discussion applies to both units.

The pressurizer is part of the RC and is located inside containment. The pressurizer
is used for RC pressure control and consists of the pressurizer vessel equipped with
electric heaters, safety valves, relief valves, spray nozzle, interconnecting piping and
instrumentation. During operation, the pressurizer contains saturated water and
steam maintained at the desired saturation temperature and pressure by the use of
electric heaters and the spray nozzle.

The pressurizer pressure control equipment is designed to absorb the reactor
coolant volume surges and limit pressure variations during an initial transient period
prior to an effective response by the control rod drive and indication and nuclear
process instrumentation systems. The pressurizer performs the following functions:

¢ Maintains the required reactor coolant pressure (pressure boundary function)
during steady-state operation and normal heatup and cooldown.

e Limits pressure changes, to an allowable range, that are caused by reactor
coolant thermal expansion and contraction during normal plant load changes
and transients.

The pressurizer scope is limited to the pressurizer pressure boundary up to and
including the nozzles, nozzle safe ends, nozzle-to-safe end welds, and the support
skirt and flange. Boundaries between the pressurizer and associated systems and
components are typically drawn at the pressurizer interface. As such, the following
systems/components are not considered as part of the pressurizer:

e Reactor coolant and connected piping and the attachment welds to the
pressurizer nozzles/safe ends. Refer to Section 2.3.1.4 for the review of
these components.

e Instrument piping / tubing, valve manifolds, and instruments. Refer
to Section 2.3.1.4 for the review of these components.

e The pressurizer support skirt and flange, which are welded to the lower
pressurizer head, are part of the pressurizer. However, the support
attachment bolting is not part of the pressurizer. Refer to Section 2.4.1 for
the review of these components.
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UFSAR References

4.1
4.2

Components Subject to AMR

Table 2.3.1-3 lists the pressurizer component types that require AMR and their
associated component intended functions

Table 3.2.1-3 provides the results of the AMR.

Table 2.3.1-3
Pressurizer Components Subject to Aging Management Review
Component Type' Component Intended Function(s)

Heater well and sheath Pressure boundary
Manway cover Pressure boundary
Manway cover bolts Pressure boundary
Pressurizer components subject to fatigue Pressure boundary
Pressurizer components; heads, shell, nozzles Pressure boundary
Safe ends, instrument nozzles, thermowells Pressure boundary
Steel components Pressure boundary

Structural support
Support skirt and flange Structural support
Thermal sleeves? Insulate (thermal)

Notes for Table 2.3.1-3

1. In accordance with Section 2.3.1.4.2 of NUREG-1839, the pressurizer spray
head does not perform any license renewal intended function. Support
for not meeting the scoping and screening criteria of 10 CFR 54.21(a)(1)
and (a)(3) are provided in the SER. In addition, the pressurizer spray head
does not meet the criteria of 10 CFR 54.21(a)(2) as it does not provide
structural support to reactor coolant pressure boundary components
and does not have a leakage boundary function.

2. Thermal sleeves are not a part of the pressure boundary. However, thermal
sleeves provide thermal shielding to minimize nozzle low-cycle thermal
fatigue.

2.3.1.4. Reactor Coolant and Connected Piping

Description

The reactor coolant and connected piping for Units 1 and 2 are essentially identical.
On this basis, the following discussion applies to both units. The reactor coolant and
connected piping can be divided distinctly into Class 1 and non-Class 1 components.
Each of these divisions is discussed independently below.
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Class 1 Piping and Components

The Class 1 reactor coolant and connected piping consists of the main reactor coolant
system (RC) loops, and interconnecting piping from other systems, typically out to the
second isolation valve off of the main RC loop. The RC consists of two heat transfer
loops connected in parallel to the reactor pressure vessel (RPV). Each reactor coolant
loop contains a reactor coolant pump (RCP) and steam generator (SG). In addition,
the RC includes a pressurizer (connected to loop B hot leg through the pressurizer
surge line), interconnecting piping and valves, and instrumentation necessary for
protection and control.

The Class 1 reactor coolant and connected piping boundaries typically include branch
piping and root isolation valves for various instruments. The Class 1 piping/component
boundaries start with and include circumferential welds joining the piping to associated
major RC component nozzles. The nozzle and nozzle safe ends are evaluated in the
Section for the respective major component (e.g. the pressurizer nozzles and nozzle
safe ends are evaluated with the pressurizer).

The Class 1 piping and components interface with a number of other systems that are
connected to the Class 1 pressure boundary and, therefore, has many associated
functions that support system functions for these other systems. These systems
include the safety injection system (Sl), residual heat removal system (RH), chemical
and volume control system (CV), and plant sampling system.

The portions of the Class 1 piping and piping components subject to an AMR include
the RC Class 1 piping, valves, and associated fittings; reactor coolant pump (RCP)
casings; and Class 1 piping and valves of interfacing support systems that comprise
the Class 1 boundary.

Non-Class 1 Piping and Components

The non-Class 1 reactor coolant and connected piping includes all safety Class 2, 3
and non-nuclear safety grade equipment used to functionally support the RC intended
functions. Non-Class 1 RC components are used to sense and provide signals for
reactor trip and the engineered safety features actuation system.

The portions of the non-Class 1 RC components subject to an AMR include all RC
interconnected non-Class 1 piping, pressurizer safety valve and power operated
relief valve (PORV) discharge piping to the pressurizer relief tank (PRT), and
associated piping and valves to support the system intended functions.

UFSAR References

4.1
4.2
4.3

Components Subject to AMR

Table 2.3.1-4 lists the reactor coolant and connected piping component types that
require AMR and their associated component intended functions
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Table 3.1.2-4 provides the results of the AMR.

Table 2.3.1-4
Reactor Coolant and Connected Piping Components Subject to Aging Management
Review
Component Type Component Intended Function(s)
Bolting Mechanical closure
Bolting; piping and piping components Mechanical closure
Bolting; pump and valve Mechanical closure
Class 1 piping and piping components < 4" NPS Pressure boundary
Flow indicators Pressure boundary
Heat exchanger (RCP thermal barrier)’ Pressure boundary
Orifice Pressure boundary
Throttle
Piping and piping components Pressure boundary
Structural integrity (attached)
Pressurizer relief tank Pressure boundary
Pump casing Pressure boundary
Pump casing (thermal barrier flange and main flange) | Pressure boundary
Steel components Pressure boundary
Thermowell Pressure boundary
Valve body Pressure boundary

2.3.1.5.

Note for Table 2.3.1-4

1. The RCP thermal barrier heat exchangers that are in scope for the reactor
coolant system and connected piping do not have a safety-related function of
heat transfer per Section 2.3.1.1.2 of NUREG-1839. As such, pressure
boundary is the only intended function requiring aging management.

Steam Generators

Description

PBN Units 1 and 2 began commercial operation with Westinghouse Model 44 steam
generators. In 1983, PBN replaced the lower assemblies of the Model 44 steam
generators in Unit 1 with Westinghouse Model 44F steam generator lower
assemblies. This replacement was accomplished through a circumferential cut in the
middle of the transition cone in matching locations on the original and replacement
shells to allow a weld to be made away from the area of discontinuity where the
original weld is located. The new bottom assembly and existing steam dome were
joined by a closure weld performed in the field. In 1996, PBN installed the
Westinghouse Model A47 steam generators in Unit 2. To allow passage through the
hatch, the Unit 2 steam generators were cut in the middle of the transition cone and
reassembled in containment with a transition cone closure weld performed in the
field. In both cases, the replacements were required due to significant corrosion of
the original Alloy 600 mill-annealed SG tubes and degradation of the carbon steel
tube support plates of the original Westinghouse Model 44 steam generators. Note
that the Unit 1 SGs contain Alloy 600 TT U-tubes while the Unit 2 SGs contain Alloy
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690 TT U-tubes. On this basis, the following discussion applies to both units, with
exceptions explicitly noted.

The steam generators (SG) form the boundary between the radioactive reactor
coolant system (RC) and the non-radioactive secondary systems. There are two
steam generators installed in each containment, one in each reactor coolant system
loop. The SG is a vertical shell and tube heat exchanger, where heat transferred
from a single-phase fluid at high temperature and pressure (reactor coolant) on the
tube side is used to generate a two-phase (steam-water) mixture at a lower
temperature and pressure on the shell side. The reactor coolant flows through the
primary side, or inverted U-tubes, entering and leaving through the nozzles located in
the hemispherical bottom head of the steam generator.

The steam-water mixture is generated on the secondary, or shell side of the steam
generator. Feedwater from the feedwater and condensate system enters the steam
generator through the feed ring, mixes with recirculated fluid, flows downward around
the tube bundle inner shroud, then enters the tube bundle area where heat is
transferred from the RC. The mixture is heated and flows upward through the tube
bundle by natural circulation, changing into a steam-water mixture. As the
steam-water mixture leaves the tube bundle, it enters the moisture separator section
where water is extracted from the steam in two stages. Essentially dry steam exits
the moisture separation section and exits the steam generator through the steam
nozzle to the main and auxiliary steam system.

The steam nozzle contains a flow limiting device which operates on the venturi
principle. The flow limiting device is intended to limit steam flow in the event of a
postulated steam line break accident.

Boundaries between the steam generators and associated systems and components
are drawn at the steam generator interface. The steam generators interface with the
following systems:

e Reactor coolant and connected piping. Refer to Section 2.3.1.4 for the
review of these components.

e Feedwater and condensate. Refer to Section 2.3.4.2 for the review of these
components.

e Main and auxiliary steam. Refer to Section 2.3.4.1 for the review of these
components.

e The support attachment bolting, and associated structures are not part of the
steam generators screening and aging management review. Refer to
Section 2.4.1 for the review of these components.

The primary functions of the steam generators are pressure boundary, both primary
and secondary side; heat removal from the reactor coolant system; and structural
support.
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UFSAR References

4.0

Components Subject to AMR

Table 2.3.1-5 lists the steam generator component types that require AMR and their

associated component intended functions

Table 3.2.1-5 provides the results of the AMR.

Table 2.3.1-5

Steam Generator Components Subject to Aging Management Review

Component Type

Component Intended Function(s)

Anti-vibration bars

Structural support

Blowdown piping nozzles and secondary side shell
penetrations

Pressure boundary

Channel head drain coupling and Alloy 152 weld filler
(U1

Pressure boundary

Channel head with primary nozzles

Pressure boundary

Divider plate

Direct flow

Feedwater nozzle

Pressure boundary

Feedwater feedring and support structure

Structural integrity (attached)

Feedwater J-nozzles

Structural integrity (attached)

Lower shell

Pressure boundary

Moisture separators

Direct flow

Primary manway bolting

Pressure boundary

Primary manway cover

Pressure boundary

Primary nozzle safe end Alloy 82/182 welds (U2)

Pressure boundary

Primary nozzle safe ends

Pressure boundary

Primary side Alloy 690 vent nozzles (U2)

Pressure boundary

Secondary closure bolting (excluding U1 inspection
port)

Pressure boundary

Secondary closures

Pressure boundary

Seismic lugs

Structural support

Steam flow limiter

Throttle

Steam generator components with fatigue analysis

Pressure boundary

Steam outlet nozzle

Pressure boundary

Support pads

Structural support

Transition cone

Pressure boundary

Transition cone welds (new welds)

Pressure boundary

Transition cone welds (U1 original welds)

Pressure boundary

Tube bundle wrapper and wrapper support system

Direct flow
Structural support

Tube plugs Pressure boundary
Tube support plates Structural support
Tubesheet Pressure boundary

Tube-to-tubesheet weld (U2)

Pressure boundary

Upper and lower shell, elliptical head and transition
cone

Pressure boundary

U-tubes

Pressure boundary
Heat transfer
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2.3.2.

2.3.21.

Engineered Safety Features

Safety Injection

Description

The safety injection (SI) system supports the reactor coolant system (RC) inventory
and reactivity control during accident and post-accident conditions by automatically
delivering borated water to the reactor vessel for cooling under high and low reactor
coolant pressure conditions. Additionally, the safety injection system serves to insert
negative reactivity into the reactor core in the form of borated water during an
uncontrolled plant cooldown following a steam line break or an accidental steam
release.

The Sl system for each PBN unit consists of the following principal components: two
passive accumulators (including the nitrogen supply boundary to these tanks),
refueling water storage tank (RWST), two safety injection pumps (high pressure
injection), and the associated piping and valves to support the system intended
functions. The residual heat removal pumps perform the low pressure safety
injection function to support the Sl system. (The residual heat removal components
are addressed in the residual heat removal system, Section 2.3.2.3.) The
accumulators are passive devices that discharge into the cold leg of each loop.
During MODES 1 and 2, the RWST is aligned to the suction of the SI pumps,
containment spray pumps, and residual heat removal pumps. After the injection
phase, spilled and sprayed water collects in the containment sump. The RH/SI
systems can then be aligned to take suction from the containment sump, cool the
fluid, and supply cooled water to the S| system and the containment spray system for
re-injection or spray.

Class 1 boundary components that carry a Sl equipment designation are addressed
in the Class 1 Piping/Components system (Section 2.3.1). The safety injection
system is a standby system during normal plant operation.

Boundary

The SLR boundaries for the Sl system are reflected on the SLR boundary drawings
listed below. The significant differences between these boundaries and the
boundaries identified as part of the original PBN license renewal effort include the
addition of piping and valves to provide an alternative nitrogen supply from the safety
injection accumulators to the PORVs. This modification is part of the implementation
of NFPA-805 to provide additional flexibility of supplying motive gas to the PORVs as
developed in the Fire Probabilistic Risk Assessment (PRA) model. The Unit 1 piping
and associated valves 1-905A and 1-905 are shown on boundary drawing SLR-
110E017, Sheet 1 (coordinates H-3 and G-3) and the Unit 2 piping and associated
valves 2-905A and 2-905 are shown on boundary drawing SLR-110E035, Sheet 1
(coordinates H-3 and G-3).

The original PBN license renewal application did not include a lubricating oil
environment for the Sl system. However, review of the design documents for the
safety injection pumps indicates there is piping and a sight glass attached to the Sl
pump bearing oil reservoir. The piping and sight glass are included in the scope of
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SLR and have a pressure boundary intended function to ensure lubrication of the
pump bearings is maintained. Therefore, a lubricating oil environment is added for
the piping and sight glass connected to the SI pumps

The Unit 1 piping and components downstream of valves 1-826B and 1-826C on
boundary drawing SLR-110E017-2, Sheet 2 (coordinate H-6) and the Unit 2 piping
and components downstream of valves 2-826B and 2-826C on boundary drawing
SLR-110E035, Sheet 2 (coordinate G-6) perform a 10 CFR 54.4(a)(2) leakage
boundary (spatial) intended function. In addition, the Unit 1 Sl piping, valves, and
flow indicator 1-FIT-659 between valves 1-829A (coordinate F-9), 1-829B (coordinate
F-9), and 1-829C (coordinate G-7) on boundary drawing SLR-110EQ017, Sheet 2
performs a 10 CFR 54.4a(2) leakage boundary (spatial) intended function. Similarly,
the Unit 2 piping, valves, and flow indicator 2-FIT-659 between valves 2-829A
(coordinate F-9), 2-829B (coordinate E-9), and 2-829C (coordinate H-7) on boundary
drawing SLR-110E035, Sheet 2 performs a 10CFR54.4(a)(2) leakage boundary
(spatial) intended function.

The safety injection boundaries with the reactor coolant system include valves
1-866A, 1-866B, 1-867A, 1-867B, 1-853C, and 1-853D on SLR-110E017 Sheet 1
and valves 2-866A, 2-866B, 2-867A, 2-867B, 2-853C, and 2-853D on SLR-110E035
Sheet 1; with the chemical and volume control system at valves 1-827A and 1-827B
on SLR-110E017 Sheet 2 along with 2-827A and 2-827B on SLR-110E035 Sheet 2;
with the residual heat removal system at valves 1-854A and 1-854B SLR-110E017
Sheet 2 along with 2-854A and 2-854B on SLR-110E035 Sheet 2; and with
containment spray at valves 1-870A and 1-870B on SLR-110E117 Sheet 2 along
with 2-870A and 2-870B on SLR-110E035 Sheet 2.

PBN Unit 1:
SLR-110E017 Sheet 1
SLR-110E017 Sheet 2

PBN Unit 2:
SLR-110E035 Sheet 1
SLR-110E035 Sheet 2

PBN Common:
None

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Increases the boron concentration in the reactor coolant system during the
injection phase of safety injection to ensure adequate reactor shutdown
margin in the event of a secondary pipe break.

(2) The safety injection system provides sufficient boron to maintain an adequate
post-LOCA sump mean boron concentration to ensure shutdown of the core
with all control rods out.
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(3) Delivers borated water to the reactor coolant system, as necessary, to
compensate for Xenon decay to maintain hot shutdown margin.

(4) Provide reactor coolant pressure boundary.

(5) Delivers borated cooling water to the reactor coolant system during the
injection phase of safety injection to support core cooling.

(6) Provides heat removal from and pressure boundary of safety related heat
exchangers.

(7) Provide isolation of lines penetrating containment to maintain the containment
pressure boundary.

(8) Provides the liquid capacity in the form of the RWST for the containment
spray system to provide emergency heat removal from primary containment
and provide containment pressure control.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for fire protection, SBO, and the EQ program.

UFSAR References

6.2
14.3

Components Subject to AMR

Table 2.3.2-1 lists the safety injection system component types that require AMR and
their associated component intended functions

Table 3.2.2-1 provides the results of the AMR.
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Table 2.3.2-1
Safety Injection System Components Subject to Aging Management Review

Component Type Component Intended Function(s)
Accumulator Pressure boundary
Bolting Mechanical closure

Flow element

Pressure boundary

Heat exchanger (seal water)

Heat transfer
Pressure boundary

Instrument

Leakage boundary (spatial)
Pressure boundary

Level element

Pressure boundary

Orifice Pressure boundary
Throttle
Piping Leakage boundary (spatial)

Pressure boundary

Piping and piping components

Pressure boundary
Structural integrity (attached)

Pump casing

Pressure boundary

Steel components adversely affected by boric
acid leakage

Pressure boundary

Tank (refueling water storage)

Pressure boundary

Valve body

Leakage boundary (spatial)
Pressure boundary

2.3.2.2.

Containment Spray

Description

The containment spray system is designed to remove sufficient heat from the

containment atmosphere following an accident condition to maintain the containment
pressure below design limits. The containment spray system, in conjunction with the
sodium hydroxide (NaOH) tank, is also capable of reducing the radioactive elemental
iodine and particulates in the containment atmosphere such that the offsite radiation
exposure resulting from a LOCA is within the guidelines established by

10 CFR 50.67. The addition of NaOH is also credited to reduce the pH levels within
the containment sump in order to prevent chloride stress corrosion cracking (SCC)
and iodine re-evolution.

The containment spray system for each PBN unit consists of the following principal
components: two spray pumps, one NaOH tank, two spray headers, two eductors,
spray nozzles, and the associated piping and valves to support the system intended
functions. The system initially takes suction from the refueling water storage tank
(RWST). When a low level is reached in the RWST, the spray pump suction is fed
from the discharge of the residual heat removal pumps (using sump recirculation) if
continued spray is required.

During the period of time that the spray pumps draw from the RWST, spray additive
will be added to the refueling water in each train by using a liquid eductor enabled by
the spray pump discharge. The result will be a solution suitable for the removal of
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radionuclides in the air and prevention of iodine re-evolution in the containment
sump.

Additionally, a combination of one spray pump and two containment cooling fans will
provide sufficient heat removal capability to maintain the LOCA post-accident
containment pressure below the design value of 60 psig at 286°F (100 percent R.H.),
assuming that the core residual heat is released to the containment as steam.

The portions of the containment spray system containing components subject to an
AMR extend from the pump suction supplies from the RWST or the RH pump
discharge, to the spray headers and include the NaOH tank, eductors, spray pumps
and the test return lines.

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
There are no significant differences between these boundaries and the boundaries
identified as part of the original PBN license renewal effort. The Unit 1 containment
spray system interfaces with the Sl system at valves 1-870A, 1-870B, and 1-862K
and with the RHR system at valves 1-817A and 1-817B on drawing SLR 110E017,
Sheet 3. The Unit 2 containment spray system interfaces with the Sl system at
valves 2-870A, 2-870B, and 2-862K and with the RHR system at valves 2 817A and
2-817B on drawing SLR-110E035, Sheet 3.

The containment spray pump full flow test line between normally closed Unit 1 valves
1 862J, 1-862G, 1-862H and flow indicator 1FIT-661 (SLR-110E017, Sheet 3
coordinates G-8, D-8, and E-9) and normally closed Unit 2 valves 2-862J, 2 862G,
2-862H, and flow indicator 2-FIT-661 (SLR-110E035, Sheet 3 coordinates F-8, D-8,
and E-9) perform an a(2) leakage boundary (spatial) intended function.

PBN Unit 1:
SLR-110E017 Sheet 3

PBN Unit 2:
SLR-110E035 Sheet 3

PBN Common:
None

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Provides heat removal from and/or pressure boundary of safety related heat
exchangers.

(2) Provide isolation of lines penetrating containment to maintain the containment
pressure boundary.

(3) Provides emergency heat removal from primary containment and provides
containment pressure control.
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(4) Provides emergency removal of radioactive material from the primary
containment atmosphere

(5) Transfers sodium hydroxide from the spray additive tank to the containment
sump.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for fire protection and the EQ program.

UFSAR References
6.4

9.11

Appendix C.1

Components Subject to AMR

Table 2.3.2-2 lists the containment spray system component types that require AMR
and their associated component intended functions

Table 3.2.2-2 provides the results of the AMR.
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Table 2.3.2-2
Containment Spray System Components Subject to Aging Management Review

Component Type Component Intended Function(s)
Bolting Mechanical closure
Eductor Pressure boundary

Flow element

Leakage boundary (spatial)
Pressure boundary

Heat exchanger (containment spray pump

Heat transfer

seal water) Pressure boundary

Instrument Leakage boundary (spatial)
Pressure boundary

Nozzle Pressure boundary
Spray

Orifice Pressure boundary
Throttle

Piping Leakage boundary (spatial)

Pressure boundary

Piping and piping components

Structural integrity (attached)

Pump casing

Pressure boundary

Steel components adversely affected by boric
acid leakage

Pressure boundary

Tank (spray additive)

Pressure boundary

Valve body

Leakage boundary (spatial)
Pressure boundary

2.3.2.3.

Residual Heat Removal

Description

The residual heat removal system is a dual purpose system. During power
operation, the system is in standby service and is aligned to perform its emergency
low head safety injection function. During a plant shutdown to cold shutdown
conditions, the RHR pumps and heat exchangers perform the residual heat removal

functions for the reactor.

During a LOCA, the residual heat removal system pumps and valves automatically
deliver borated water to the reactor vessel for cooling under low reactor coolant
system (RC) pressure conditions. The refueling water storage tank (RWST) is

aligned to the suction of the RH pumps. After the injection phase, the RH pumps will
take suction from the containment sump, circulate the spilled coolant through the RH
heat exchangers, and return the coolant to the reactor via the reactor vessel nozzles.
If depressurization of the RC proceeds slowly, the safety injection pumps are aligned
to take suction from the RH pump discharge and inject water into the RC cold legs.
The RH pumps and heat exchangers, in conjunction with the containment spray
system, may also be used during the recirculation phase to supply water from the
containment sump for use in heat removal and pressure control of the containment
atmosphere.

For normal plant cooldown and shutdown, the RH system is designed to transfer the
fission product decay heat and other residual heat from the reactor core to the
component cooling water system. Decay heat cooling is initiated by aligning the RH
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pumps to take suction from RC loop A hot leg and discharge through the RH heat
exchangers to the loop B cold leg.

The RH system for each PBN unit consists of the following principal components:
two RH pumps, two heat exchangers, and the associated piping and valves to
support the system intended functions. There are Class 1 boundary components
within the high temperature RC envelope that carry a RH equipment designation.
These components are addressed in the reactor coolant and connected piping
system (2.3.1.1). The residual heat removal system is a standby system during
normal plant operation.

The portions of the residual heat removal system containing components subject to
an AMR extend from the RH pump suction supply from the RWST or the
containment sump, system inter-connections to the RCS, and the safety injection
and containment spray pump suction supply (for recirculation operation). Also, each
PBN unit has two containment recirculation sump outlet lines that include one remote
hydraulically-operated valve located inside containment (valves 1-850A and 1-850B
for Unit 1 and 2-850A and 2-850B for Unit 2). Operation of the hydraulic system is
required to open the sump outlet valves. Therefore, the hydraulic system pump,
tank, piping and valves are in the scope of SLR and are also subject to an AMR.

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
There are no significant differences between these boundaries and the boundaries
identified as part of the original PBN license renewal effort.

The Unit 1 RHR piping between valves 1-175C, 1-V14A, 1-V14, 1-D13 and the
associated two continuation flags on drawing SLR-110E018, Sheet 1 (coordinates
E-6 and F-6) performs a 10 CFR 54.4(a)(2) leakage boundary (spatial) intended
function. Similarly, the Unit 2 RHR piping between valves 2-175C, 2-V14A, 2-D13
and the associated two continuation flags on drawing SLR-110E029, Sheet 1
(coordinates E-6 and F-6) also performs a 10 CFR 54.4(a)(2) leakage boundary
(spatial) intended function.

PBN Unit 1:
SLR-110E017 Sheet 1
SLR-110E018 Sheet 1

PBN Unit 2:
SLR-110E029 Sheet 1
SLR-110E035 Sheet 1

PBN Common:
None

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Provide reactor coolant pressure boundary
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(2) Remove residual heat from the reactor coolant system
(3) Provide emergency core coolant directly to the core

(4) Provide heat removal from and/or pressure boundary of safety related heat
exchangers

(5) Provide isolation of lines penetrating containment to maintain the containment
pressure boundary.

(6) Provide emergency heat removal from primary containment and provide
containment pressure control

(7) Minimize release of radioactive effluents to the environment during transient
or accident environment as tested per the LRPM program and TS 5.5.2 and
TRM 4.2.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety functions

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for fire protection and the EQ program.

UFSAR References

5.2
6.2
6.4.2
9.1.1
9.2

Components Subject to AMR

Table 2.3.2-3 lists the residual heat removal system component types that require
AMR and their associated component intended functions

Table 3.2.2-3 provides the results of the AMR.
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Table 2.3.2-3
Residual Heat Removal System Components Subject to Aging Management
Review
Component Type Component Intended Function(s)

Bolting Mechanical closure

Flow element Leakage boundary (spatial)
Pressure boundary

Heat exchanger (RHR) Heat transfer
Pressure boundary

Heat exchanger (seal water) Heat transfer
Pressure boundary

Orifice Pressure boundary
Throttle

Piping Leakage boundary (spatial)
Pressure boundary

Piping and piping components Pressure boundary
Structural integrity (attached)

Pump casing Pressure boundary

Steel components adversely affected by boric | Pressure boundary

acid leakage

Sump screen Filter

Tank (hydraulic operator) Pressure boundary

Thermowell Pressure boundary

Valve body Leakage boundary (spatial)
Pressure boundary

2.3.24. Containment Isolation Components

Description

The containment isolation components system was created as a virtual system for
those systems whose only SR function is to provide a containment isolation function.

Each system whose piping penetrates the containment leakage-limiting boundary is
designed to maintain or establish isolation of the containment from the outside
environment under any accident condition for which isolation is required. Piping
penetrating the containment is designed for pressures at least equal to the
containment design pressure. Containment isolation boundaries are provided as
necessary in lines penetrating the containment to ensure that no unrestricted release
of radioactivity can occur. Valving or loop seals for penetrations are used to maintain
containment integrity.

Components addressed within the containment isolation components system include
containment penetration isolation valves, flanges, seals, caps, and the associated
piping and valves to support the system intended functions. The system includes
demineralized water penetrations, radiation monitoring system containment air
sample penetrations, spare containment penetrations, and tubing and valves that
support air-lock testing.

The portions of the containment isolation components system containing
components subject to an AMR extend between the penetration isolation valves and

Point Beach Nuclear Plant Units 1 and 2 Page 2.3-23
Subsequent License Renewal Application Revision 0



Section 2 — Scoping and Screening Methodology and Results

include penetration test valves, flanges, and piping for demineralized water
sub-system penetrations, radiation monitoring system containment air sample
penetrations, spare containment penetrations, and associated airlock support
equipment. For boundary drawing SLR-PBM-231, Sheet 2, the valves and piping
associated with penetration P-12A are contained within the evaluation boundary for
the containment isolation components system. The valves and piping associated
with the containment hatches and the RE-211 and RE-212 supply and return lines on
boundary drawing SLR-M-224 are contained within the evaluation boundary for the
containment isolation components system.

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
There are no significant differences between these boundaries and the boundaries
identified as part of the original PBN license renewal effort.

PBN Unit 1:
SLR-M-215 Sheet 2

PBN Unit 2:
SLR-M-2215 Sheet 2

PBN Common:
SLR-PBM-231 Sheet 2
SLR-M-224

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Provides isolation of lines penetrating containment to maintain the
containment pressure boundary.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for the EQ program.

UFSAR References

5.2
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Components Subject to AMR

Table 2.3.2-4 lists the containment isolation components system component types
that require AMR and their associated component intended functions

Table 3.2.2-4 provides the results of the AMR.

Table 2.3.2-4
Containment Isolation Components System Components Subject to Aging Management
Review
Component Type Component Intended Function(s)
Bolting Mechanical closure
Piping Pressure boundary
Piping and piping components Structural integrity (attached)

Steel components adversely affected by boric | Pressure boundary
acid leakage

Valve body Pressure boundary

2.3.3.

2.3.3.1.

Auxiliary Systems

Chemical and Volume Control

Description

The chemical and volume control system (CV) described in this section includes the
boron recycle (BS) and reactor makeup water (RMW) systems. The CV (a) adjusts
the concentration of chemical neutron absorber for chemical reactivity control, (b)
maintains the proper water inventory in the reactor coolant system (RC), (c) provides
the required seal water flow for the reactor coolant pump shaft seals, (d) maintains
the desired concentration of corrosion controlling chemicals in the reactor coolant,
(e) keeps the reactor coolant activity to within the design levels and (f) provides for
RC degasification. The system is also used to fill, drain, and hydrostatically test the
reactor coolant system.

The CV for each PBN unit consists of the following principal components: volume
control tank (VCT), three positive displacement charging pumps, regenerative heat
exchanger, non-regenerative heat exchanger, excess letdown heat exchanger, seal
water heat exchanger, demineralizers, and the associated piping and valves to
support the system functions.

The charging portion of the system consists of the three charging pumps taking
suction from either the VCT or the RWST and pumping forward to the RC via either
the RCP seal injection lines or through the regenerative heat exchanger into the A
loop cold leg. The letdown portion of the system consists of the regenerative heat
exchanger and the non-regenerative heat exchanger which cool the RCS letdown.
Letdown flow is controlled via three parallel orifices that also serve to reduce system
pressure. Letdown flow is then routed through filters and demineralizers to clean up
the water, which is eventually returned to the VCT. An alternate means of letdown is
through the excess letdown heat exchanger. RCP seal return flow passes through a
containment isolation valve and is then cooled by the seal water heat exchanger.
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There are Class 1 pressure boundary components that carry a CV equipment
designation. These components are addressed in the Class 1 Piping/Components
System. The chemical and volume control system is in continuous service during
normal plant operation.

Boundary

The CV boundaries are reflected on the SLR boundary drawings listed below. There
are differences between these boundaries and the boundaries identified as part of
the original PBN license renewal effort include abandonment of the boric acid
evaporator system.

The in-scope portion of the CV includes the safety-related components that perform
a containment isolation function. These components are associated with
containment penetrations P-10, P-11, P-26, P-29A, P-29B and P-32C shown on Unit
1 boundary drawings SLR-684J741, Sheets 2 and 3 and Unit 2 boundary drawings
SLR-685J175, Sheets 2 and 3. Isolation of these containment penetrations is also
credited in the PBN station blackout (SBO) analysis.

The CV is also credited for providing RC inventory control during NFPA-805 fire
scenarios. The CV components that perform this function are included on Unit 1
boundary drawings SLR-684J741, Sheets 2 and 3 and Unit 2 boundary drawings
SLR-685J175, Sheets 2 and 3. The RC makeup flowpath is established by isolation
of the VCT and aligning the charging pump suction to the RWST. The charging
pumps deliver borated water though penetrations P-29A and P-29B to the RC via the
RCP seals. The normal charging (P-26) and auxiliary charging (P-32C) flowpaths to
the RC are isolated. RC inventory is also maintained by isolating the normal letdown
(P-10) and excess letdown (P-11). The shaded CV components outside of these
flowpaths on Unit 1 boundary drawings SLR-684J741, Sheets 2 and 3 and Unit 2
boundary drawings SLR-685J175, Sheets 2 and 3 are in scope as they perform a

10 CFR 54.4(a)(2) leakage boundary (spatial) intended function.

The flowpath from the non-safety related reactor makeup water tank (RMWT) is
included in the scope of SLR as it provides a 10 CFR 54.4(a)(2) emergency backup
source of water to the component cooling water system surge tanks to accommodate
leakage from the component cooling water loops. This flowpath is shown on
boundary drawing SLR-PBM-231, Sheet 1, coordinates C-6, C-5, C-4, C-3, D-3, and
D-1. The shaded components outside of this flowpath on boundary drawing
SLR-PBM-231, Sheet 1 are in scope as they perform a 10 CFR 54.4(a)(2) leakage
boundary (spatial) intended function.

The CV components shaded on the remaining CV boundary drawings
(SLR-541F094, SLR-PBM-226, SLR-684J741 Sheet 1, SLR-684J961 Sheet A,
SLR-684J961 Sheet B, SLR-541F450 Sheet 2, and SLR-685J175 Sheet 1) are in
scope as they perform a 10 CFR 54.4(a)(2) leakage boundary (spatial) intended
function. Note that several in-line components within the shaded boundaries on
these drawings are not shaded. These components include the evaporator feed ion
exchanger, filter, and boric acid gas stripper package on boundary drawing
SLR-541F450 Sheet 2, the boron recycle demineralizers, filter, and boric acid gas
stripper package on boundary drawing SLR-684J961 Sheet A, holdup tanks A, B,
and C and concentrates holding tank on boundary drawing SLR-684J961 Sheet B,

Point Beach Nuclear Plant Units 1 and 2 Page 2.3-26
Subsequent License Renewal Application Revision 0



Section 2 — Scoping and Screening Methodology and Results

and prefilters on boundary drawing SLR-PBM-226. These components are excluded
from the scope of 10 CFR 54.4(a)(2) consistent with Exceptions 2 and 5 described in
Section 2.1.4.2.3.

CV boundary drawings indicates that the tank 2-T58 is abandoned in place. This
tank is not in-scope for SLR as the tank has been physically disconnected from the
system in accordance with the PBN abandoned equipment procedures

(Section 2.1.4.2.4).

PBN Unit 1:

SLR-684J741 Sheet 1
SLR-684J741 Sheet 2
SLR-684J741 Sheet 3
SLR-684J961 Sheet A
SLR-684J961 Sheet B

PBN Unit 2:

SLR-541F450 Sheet 2
SLR-685J175 Sheet 1
SLR-685J175 Sheet 2
SLR-685J175 Sheet 3

PBN Common:
SLR-541F094
SLR-PBM-226
SLR-PBM-231 Sheet 1

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):
(1) CV piping and components interfacing with pressure boundaries for the:
(a) reactor coolant system,
(b) component cooling water system,
(c) safety injection system (refueling water storage tank), and

(d) residual heat removal system shall maintain the pressure boundary
integrity to support the safety function of these systems.

(2) CV containment isolation valves and portions of the CV that function as a
closed system outside containment shall maintain containment integrity
following accidents that require containment isolation.
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Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

(2) Provide an emergency source of makeup water to the component cooling
water system via the reactor makeup water tank.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for fire protection, the EQ Program and for SBO.

UFSAR References

5.2
9.1
9.3
14.1.4

Components Subject to AMR

Table 2.3.3-1 lists the chemical volume and control system component types that
require an AMR and their associated component intended functions.

Table 3.3.2-1 provides the results of the AMR.

Table 2.3.3-1
Chemical Volume and Control System Components Subject to Aging
Management Review

Component Type Component Intended Function(s)
Bolting Mechanical closure
Flow element Leakage boundary (spatial)
Pressure boundary
Heat exchanger (excess letdown)™ Pressure boundary
Heat exchanger (non-regenerative)" Pressure boundary
Heat exchanger (regenerative)() Pressure boundary
Heat exchanger (seal water)" Pressure boundary
Instrument Leakage boundary (spatial)
Pressure boundary
Piping Leakage boundary (spatial)
Pressure boundary
Piping and piping components Pressure boundary
Structural integrity (attached)
Pump casing Leakage boundary (spatial)
Pressure boundary
Steel components adversely affected by boric | Leakage boundary (spatial)
acid leakage Pressure boundary
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Table 2.3.3-1
Chemical Volume and Control System Components Subject to Aging
Management Review

Component Type Component Intended Function(s)
Strainer Filter
Leakage boundary (spatial)
Pressure boundary
Tank (batching) Leakage boundary (spatial
Tank (boric acid storage) Leakage boundary (spatial

Tank (chemical mixing)

Tank (evaporator condensate demineralizer)

Leakage boundary (spatial

Tank (monitor)

)
)
Leakage boundary (spatial)
)
)

Leakage boundary (spatial

e~ I~ |~~~ [~

Tank (reactor makeup water)

Pressure boundary

Tank (volume control)

Leakage boundary (spatial)

Thermowell

Pressure boundary

Valve body

Leakage boundary (spatial)
Pressure boundary

Notes for Table 2.3.3-1

2.3.3.2.

1.

In accordance with Section 2.3.1.1.2 of NUREG-1839, the CV system heat
exchangers did not have a heat transfer component intended function for license
renewal. Review of current plant documentation concludes these heat exchangers
do not have a heat transfer component intended function for SLR.

Component Cooling Water

Description

The component cooling water (CC) system consists of four pumps, four heat
exchangers, two surge tanks, and the piping, valves and instrumentation to provide
heat removal capabilities to support the operation of both PBN Units and various
equipment. The CC system precludes leakage of the containment atmosphere into
the CC system piping to limit the release of radioactive materials and removes
residual and sensible heat from:

a) the RC system via the RH heat exchangers during the recirculation phase of
Sl to support long-term core cooling;

b) the RH heat exchangers to mitigate the consequences of a postulated MSLB
or steam generator tube rupture (SGTR) accident;

c) the RH, SI, and CS pump seal coolers to maintain the integrity of the pump
seals; and

d) the RCP thermal barrier cooling coils to ensure RC integrity.

The loop in each unit consists of two pumps, two heat exchangers, a surge tank a
supply header and a return header. The CC heat exchangers are cooled by the
service water system (SW). During normal full power operation, one component
cooling pump and one component cooling heat exchanger accommodate the heat
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removal loads and the standby pump and the shared heat exchangers provide 100%
backup. Two pumps and two heat exchangers are used to remove the residual and
sensible heat during plant shutdown. If one of the pumps or two of the heat
exchangers are not operable, safe shutdown of the plant is not affected; however,
the time for cooldown is extended.

The CC surge tank accommodates expansion, contraction and in-leakage of water.
A radiation monitor in the CC system return header closes the surge tank vent valve
(if open) in the unlikely event that the radiation level reaches a preset level above the
normal background. Potassium chromate is added to the CC loops to prevent
corrosion. The CC is in continuous service during normal plant operation.

Boundary

The in-scope portion of the CC system is a) the safety-related components, up to
and including the valves that can be remotely isolated from the non-safety related
portions of the CC system, and b) non-safety-related CC components contained
within the PAB and fagade, as shown on boundary drawing SLR-PBM-230
(coordinates B-3, B-4, H-3, and H-4), for 10 CFR 54.4(a)(2) considerations.

The in-scope components in the CC system includes pumps, heat exchangers (both
CC heat exchangers and sample coolers), tanks, piping (including the piping to the
CC pump oiler), thermowells, instruments (radiation monitors), flow elements, and
valves as well as the bolting associated with these components. The CC system
interfaces with the -

¢ RC pump thermal barrier cooling coils (Section 2.3.1.4);

e Sl pump seal water heat exchangers (Section 2.3.2.1);

¢ Containment spray (CS) pump seal water heat exchangers (Section 2.3.2.2);

¢ RH heat exchangers and pump seal water heat exchangers (Section 2.3.2.3);

e Excess letdown, non-regenerative, and seal water heat exchangers as well
as the reactor makeup water tank (RMWT), emergency surge tank backup, in

the chemical and volume control system (CV) (Section 2.3.3.1);

e Waste gas compressor heat exchanger in the waste disposal system
(Section 2.3.3.4);

e Service water piping, at the component cooling heat exchangers,
(Section 2.3.3.5); and

e Plant sampling system piping, at the primary and steam generator blowdown
sampling heat exchangers, (Section 2.3.3.14).

The CC system boundaries are reflected on the SLR boundary drawings listed
below. There are differences between these boundaries and the boundaries
identified as part of the original PBN license renewal effort due to abandonment of
the blowdown evaporator.
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PBN Unit 1:

SLR-110E018 Sheet 1
SLR-110E018 Sheet 2
SLR-110E018 Sheet 3

PBN Unit 2:

SLR-110E029 Sheet 1
SLR-110E029 Sheet 2
SLR-110E029 Sheet 3

PBN Common:
SLR-PBM-230

In addition, the non-safety-related piping and piping components associated with
waste evaporator distillate cooler and concentrator are attached to safety-related
components. As such, though not highlighted on boundary drawings SLR-110E018
Sheet 3 and SLR-110E029 Sheet 3, the piping and piping components are included
in the scope of SLR with a structural integrity (attached) function.

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Remove residual and sensible heat from the reactor coolant system, via the
residual heat removal (RH) heat exchangers during the recirculation phase of
safety injection (SI) to support long-term core cooling.

(2) Remove heat from the RH heat exchangers to terminate the steam releases
associated with the license basis dose analyses for the postulated rupture of
a steam pipe (main steam line break (MSLB)), steam generator tube rupture
(SGTR), and reactor cooling pump locked rotor accidents.

(3) Remove heat from the RH, SI, and containment spray pump seal coolers to
maintain the integrity of the pump seals.

(4) Preclude leakage of the containment atmosphere into the CC piping to limit
the release of radioactive materials.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction

with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for fire protection, the EQ Program, and SBO.
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UFSAR References

6.2.2
9.1
14.1.8
14.2.4
14.2.5

Components Subject to AMR

Table 2.3.3-2 lists the component cooling water system component types that require
an AMR and their associated component intended functions.

Table 3.3.2-2 provides the results of the AMR.

Table 2.3.3-2

Component Cooling Water System Components Subject to Aging Management Review

Component Type

Component Intended Function(s)

Bolting

Mechanical closure

Flow element

Leakage boundary (spatial)
Pressure boundary

Heat exchanger (component cooling)

Heat transfer
Pressure boundary

Heat exchanger (pressurizer liquid sample)

Pressure boundary

Heat exchanger (pressurizer steam sample)

Pressure boundary

Heat exchanger (reactor coolant hot leg
sample)

Pressure boundary

Heat exchanger (steam generator blowdown

Pressure boundary

sample)
Instrument Pressure boundary
Piping Leakage boundary (spatial)

Pressure boundary

Piping and piping components

Structural integrity (attached)

Pump casing

Leakage boundary (spatial)
Pressure boundary

Steel components adversely affected by boric
acid leakage

Leakage boundary (spatial)
Pressure boundary

Tank (surge)

Pressure boundary

2.3.3.3.

Thermowell Pressure boundary
Valve body Leakage boundary (spatial)
Pressure boundary
Spent Fuel Cooling

Description

The spent fuel cooling (SF) system is common to PBN Units 1 and 2. This system
removes decay heat produced by irradiated fuel assemblies stored in the spent fuel
pool (SFP). The SF system consists of two separate trains, with a common suction
and return header, each having an identical heat exchanger and pump, and the
associated piping and valves to support the system intended functions. The fuel
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transfer tube isolation valves are also included in the scope of the spent fuel cooling
system.

Water from the pool is pumped through one or both heat exchangers for cooling and
returned to the pool. When purification is required, a portion of the flow is diverted
through the interconnecting SF purification sub-system. When in this configuration,
this portion of the SF becomes part of the SF pressure boundary. As a result, it is
being conservatively included in the scope of subsequent license renewal (SLR) for
functional support of the SF pressure boundary per 10 CFR 54.4(a)(2). Thisis a
change from the original 10 CFR 54.4(a)(2) scoping for PBN. Service water (SW) is
provided to the heat exchangers for removal of decay heat, although SW can be
interrupted during accident conditions. The SF system is normally in continuous
service during normal plant operation.

The SF system piping is arranged such that failure of any piping does not drain the
SFP. To protect against the possibility of a complete loss of water in the SFP, the
suction line terminates near the top of the pool. The SF system cooling water return
line, which terminates lower in the pool, contains a siphon break line near the normal
SF water level such that the pool water cannot be siphoned. In the event of
complete failure of the cooling system for a long period of time, the fuel pool water
inventory can be maintained with fire suppression system water.

The portion of the system in scope for a leakage boundary (spatial) intended function
includes the piping and valves to/from the skimmer-pump system.

Boundary

The SF system boundaries are reflected on the SLR boundary drawing listed below.
There are some differences between these boundaries and the boundaries identified
as part of the original PBN license renewal effort as summarized above for the SF
purification loop.

PBN Unit 1:
None

PBN Unit 2:
None

PBN Common:
SLR-110E018 Sheet 4

The subsequent license renewal boundaries of the spent fuel cooling system shown
on the boundary drawing include components that form the system boundaries with
the safety injection system, service water system, chemical and volume control
system, waste disposal system, and the fire water system. These interfaces are as
follows:

e Safety Injection - Supplies normal makeup water from RWST to spent fuel
pool.
e Service Water - Supplies cooling water to spent fuel pool heat exchangers
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¢ Chemical Volume and Control System - Provides makeup and borated water
supply.

e Waste Disposal - Cleanup and disposal of waste liquids.

e Fire Water - Maintain spent fuel pool inventory if cooling system is
unavailable for long periods of time.

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Remove decay heat produced by irradiated fuel assemblies stored in the
spent fuel pool.

(2) The fuel transfer tube isolation valves are used as boundaries for the SF to
ensure adequate cooling (by maintaining adequate coolant).

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.
(2) Maintain pressure boundary of the SF.
Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

None.

UFSAR References

9.9

Components Subject to AMR

Table 2.3.3-3 lists the spent fuel cooling system component types that require an
AMR and their associated component intended functions.

Table 3.3.2-3 provides the results of the AMR.
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Table 2.3.3-3
Spent Fuel Cooling System Components Subject to Aging Management Review

Component Type Component Intended Function(s)
Bolting Mechanical closure
Filter Pressure boundary

Flow element

Pressure boundary

Heat exchanger (spent fuel pool)

Heat transfer
Pressure boundary

Instrument Leakage boundary (spatial)
Pressure boundary
Piping Leakage boundary (spatial)

Pressure boundary

Piping and piping components

Structural integrity (attached)

Pump casing

Leakage boundary (spatial)
Pressure boundary

Steel components adversely affected by boric

Pressure boundary

acid leakage
Strainer Leakage boundary (spatial)
Tank (demineralizer) Pressure boundary
Thermowell Pressure boundary
Valve body Leakage boundary (spatial)
Pressure boundary
2.3.3.4. Waste Disposal

Description

The waste disposal (WD) systems for Units 1 and 2 are essentially identical. On this
basis, the following discussion applies to both units. The waste disposal system
provides all the equipment necessary to collect, process, and prepare for disposal all
potentially radioactive liquid, gaseous, and solid wastes produced as a result of plant
operation. Radioactive fluids entering the waste disposal system are collected in
sumps and tanks until determination of subsequent treatment methods can be made.
Design of the WD system is based on assuring that the consequences of a
radioactive release from a sub-system or component do not pose a hazard to public
health and safety.

The principal components of the WD system within the scope of SLR are the waste
gas and waste liquid containment penetration isolation components, waste disposal
system heat exchangers with component cooling water interfaces, and the
associated piping and valves to support the system intended functions. Additionally,
components with a leakage boundary (spatial) 10 CFR 54.4(a)(2) intended function
include components in the general area of the PAB, including: piping, valves, and
components associated with the waste liquid portion of this system and the seal
water portion of the waste gas compressors. Some components are credited at PBN
for flood control and service water system isolation from waste disposal system
components.
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Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
System interfaces include:

Service water system

e Boric acid waste evaporator vacuum system heat exchanger on
SLR-684J971 Sheet 1

Steam generator blowdown system
e Valves 1, 1A, 2, and 2A on SLR-PBM-225
Chemical and volume control system

e Reactor makeup water connection on SLR-684J971 Sheet 1
e Valves 1CV-312 and 1BS-1100 on SLR-684J971 Sheet 1A

Spent fuel cooling system

e Valve 1-816 on SLR-684J971 Sheet 1A
Service air system

e Valve 1682 on SLR-684J971 Sheet 1
Reactor coolant system

e Valves 1-523A, 1RC-527, 2-1731, 2-1728, 2-1409A on SLR-684J971
Sheet 1A

Safety injection system

e Valves 1-1729, 1S1-844A, and 1SI-844B on SLR-684J971 Sheet 1A
Residual heat removal system

e Valve 817A on SLR-684J971 Sheet 1
Component cooling water system

e Valves 1CC-732A, 1CC-732B, 1CC-732D, and 1CC-732E on SLR-684J972
Sheet 1

There are no significant differences between these boundaries and the boundaries
identified as part of the original PBN license renewal effort except in relation to the
abandonment of the blowdown evaporator system.

PBN Unit 1:
None
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PBN Unit 2:
None

PBN Common:
SLR-684J971 Sheet 1
SLR-684J971 Sheet 1A
SLR-684J971 Sheet 2
SLR-684J972 Sheet 1
SLR-PBM-225

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):
(1) Provide pressure boundary of safety related heat exchangers.

(2) Provide isolation of lines penetrating containment to maintain the containment
pressure boundary.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the commission's
regulations for environmental qualification.

UFSAR References

5.2

111
11.2
11.3

Components Subject to AMR

Table 2.3.3-4 lists the waste disposal system component types that require an AMR
and their associated component intended functions.

Table 3.3.2-4 provides the results of the AMR.
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Table 2.3.3-4
Waste Disposal System Components Subject to Aging Management Review

Component Type Component Intended Function(s)
Bolting Mechanical closure
Compressor casing Leakage boundary (spatial)
Drain trap Leakage boundary (spatial)

Flow indicator

Leakage boundary (spatial)

Heat exchanger (waste evaporator distillate
cooler)

Leakage boundary (spatial)

Heat exchanger (waste gas compressor)

Leakage boundary (spatial)
Pressure boundary

Instrument Leakage boundary (spatial)
Level gauge Leakage boundary (spatial)
Orifice Leakage boundary (spatial)
Piping Leakage boundary (spatial)

Pressure boundary

Piping and piping components

Pressure boundary

Structural integrity (attached)

Pump casing

Leakage boundary (spatial)

Sight glass Leakage boundary (spatial)
Steel components adversely affected by boric | Leakage boundary (spatial)
acid leakage Pressure boundary

Strainer Leakage boundary (spatial)

Tank (boric acid waste evaporator water
separator tank)

Leakage boundary (spatial)

Tank (reagent tank)

Leakage boundary (spatial)

Tank (waste condensate polishing
demineralizer)

Leakage boundary (spatial)

Tank (waste condensate tank)

Leakage boundary (spatial)

Tank (waste distillate tank)

Leakage boundary (spatial)

Tank (waste evaporator concentrator)

Leakage boundary (spatial)

Leakage boundary (spatial

Tank (waste evaporator feed tank/heater)

(
(
Tank (waste evaporator distillate tank)
(
(

Tank (waste evaporator hot water expansion
tank)

)
Leakage boundary (spatial)
Leakage boundary (spatial)

Tank (waste gas moisture separator)

Leakage boundary (spatial)

Tank (waste holdup tank)

Leakage boundary (spatial)

Valve body

Leakage boundary (spatial)
Pressure boundary

2.3.3.5.

Note: The boric acid waste evaporator vacuum system heat exchanger (HX-702) is

addressed in Section 2.3.3.5.

Service Water

Description

The SW system provides cooling water to various essential and non-essential
services throughout the plant. It provides the flow path to and from Lake Michigan,
which serves as the ultimate heat sink. The six motor-driven SW pumps take their
suction from the pump bays in the circulating water pump house (raw water from
Lake Michigan) and discharge into a loop supply header. This supply header is
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capable of being split (via isolation valves) into two (2) separate headers. Essential
services are capable of being supplied from either header. Non-essential services
are capable of being automatically isolated from the supply headers. The return
lines discharge to the circulating water discharge in either Unit 1 and/or Unit 2.
Under the conditions of a loss-of-coolant accident (LOCA), the service water system
is capable of providing the necessary cooling capacity for the essential loads for the
affected unit and supply service water for the normal operation of the unaffected unit.
This is the most limiting heat load for the service water system.

The supply of service water for essential (and safety-related) services is redundant
and can be maintained in case of failure of one header. The service water system
supplies the following essential loads:

e Primary Auxiliary Building (PAB) battery room coolers HX-105A and HX-105B
(addressed in essential ventilation, Section 2.3.3.10)

e Emergency diesel generator (GO1 and G02) engine coolant heat exchangers
HX-055A and HX-055B (addressed in emergency power, Section 2.3.3.8)

e Component cooling water (CCW) heat exchangers HX-012B, HX-012C,
1HX-012A, and 2HX-012D (addressed in component cooling, Section 2.3.3.2)

e Containment ventilation fan motor coolers (accident fan motor coolers
1HX-015A through D and 2HX-015A through D) (addressed in containment
ventilation, Section 2.3.3.9)

¢ Containment ventilation coolers 1HX-015A1 through A8, 1THX-015B1 through
B8, 1HX-015C1 through C8, 1HX-015D1 through D8, 2HX-015A1 through
A8, 2HX-015B1 through B8, 2HX-015C1 through C8, and 2HX-015D1
through D8 (addressed in containment ventilation, Section 2.3.3.9)

e Long-term supply to the turbine driven and motor driven auxiliary feedwater
pump suction, in the absence of normal supply from the condensate storage
tank (addressed in auxiliary feedwater, Section 2.3.4.3)

The service water system also provides cooling water to the spent fuel pool heat
exchangers, HX-013A and HX-013B, which are safety-related but considered
non-essential for spent fuel decay heat removal Section 2.3.3.3). The service water
system is considered a closed system inside containment.

The safety-related essential loads discussed above also constitute the scope and
boundaries with respect to the recommendations of Generic Letter (GL) 89-13, which
addressed reoccurring problems identified in open-cycle service water systems at
various nuclear generating facilities. Auxiliary feedwater turbine-driven pump
bearing oil coolers 1HX-237 and 2HX-237 (addressed in auxiliary feedwater,

Section 2.3.4.3), which are also included under the GL 89-13 program, are normally
cooled with treated water from the respective condensate storage tank instead of raw
water.

Non-essential heat exchangers, coolers, and cooling coils that are in the same lines
as essential loads include:
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e HX-38A1-4 and HX-38B1-4, control room and cable spreading room
condensers (addressed in essential ventilation, Section 2.3.3.10)

e HX-66 and HX-66A, auxiliary feed pump room coolers (addressed in
essential ventilation, Section 2.3.3.10)

e HX-98, RHR pump room cooling coil (addressed in essential ventilation,
Section 2.3.3.10)

e HX-99, containment spray area cooling coil (addressed in essential
ventilation, Section 2.3.3.10)

e HX-702, boric acid waste evaporator vacuum

e P-38A/B, standby steam generator feed pump bearing coolers (addressed in
auxiliary feedwater, Section 2.3.4.3)

HX-702 is a stainless steel component with a raw water internal environment and an
unconditioned air external environment. The HX-702 material and environment
combinations are reflected in Table 3.3.2-5.

The service water system also supplies water for the fire hose reels within
containment and for the fire protection sprinkler systems in the emergency diesel
generator (G01 and G02) rooms. Many other non-essential loads are supplied by
service water system but are capable of being automatically isolated during accident
conditions.

The service water system is treated to control biological fouling, including a silt
dispersant and biodetergent injection system that injects into the suction header of
the SW. The SW system includes the pumps, strainers, heat exchangers, and
associated piping and valves to support the system intended functions. The service
water system is normally in service during plant operation and shutdown.

The in-scope portion of the service water system consists of the safety-related
supply and return headers, including the pumps, expansion joints, piping and valves
up to essential heat exchangers, as well as quality-related coolers and heat
exchangers in the same line, addressed in other systems. Much of the service water
return header and certain heat exchangers and area coolers are non-safety related
but included in-scope up to manual isolation valves, in accordance with

10 CFR 54.4(a)(2) scoping criteria. The portions of the service water system
containing components subject to an AMR extend from pump bays to the CW
discharge, including connections to the fire protection and auxiliary feedwater
systems.

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
There are significant differences between these boundaries and the boundaries
identified as part of the original PBN license renewal effort.
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The SLR boundaries interface with essential heat exchangers/coolers, as described
above, and other in-scope systems:

e steam generator blowdown downstream of valves MS-311 and MS-312
(SLR-M-201 Sheet 3 and SLR-M-2201 Sheet 3) addressed in main and
auxiliary steam (Section 2.3.4.2);

¢ fire protection backup to the service water pumps at valve 570 (SLR-M-207
Sheet 1), and emergency diesel generator (GO1 and G02) room sprinkler
systems (SLR-M-207 Sheet 1A) addressed in fire protection (Section 2.3.3.6);
and

e waste processing upstream of valves SW-766 and SW-769 (SLR-M-207
Sheet 3) addressed in waste disposal (Section 2.3.3.4).

The SLR boundaries include components that satisfy the 10 CFR 54.4(a)(2) criteria
due to the potential impact on safety-related components from leaking fluid. These
include:

e service water return header from the outlet of the heat exchangers/coolers
serviced by the SW system (SLR-M-207 Sheet 1A, SLR-M-207 Sheet 3,
SLR-M-207 Sheet 4, SLR-M-2207 Sheet 1, and SLR-M-2207 Sheet 2)

¢ interface with the circulating water discharge header (center region of
SLR-M-207, Sheet 1)

e auxiliary building cooling coils, HX-32A/B; compressor aftercoolers,
HX-49A/B and HX-50B, blowdown vent condenser, 1/2HX-150; Zurn strainer,
Z-103, and associated piping and valves downstream of isolation valves
MOV-2816, MOV-4479, TV-LW61 and TV-LW62 for automatic isolation of
non-essential loads (SLR-M-207 Sheet 1A and Sheet 3, and SLR-M-2207
Sheet 2).

Though not highlighted on the SLR boundary drawings, piping and piping
components attached to safety-related SSCs also satisfy the 10 CFR 54.4(a)(2)
criteria and are in the scope of SLR and subject to AMR.

PBN Unit 1:
SLR-M-201 Sheet 3
SLR-M-207 Sheet 1
SLR-M-207 Sheet 1A
SLR-M-207 Sheet 2
SLR-M-207 Sheet 3
SLR-M-207 Sheet 4

PBN Unit 2:

SLR-M-2201 Sheet 3
SLR-M-2207 Sheet 1
SLR-M-2207 Sheet 2
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PBN Common:
SLR-PBM-232
SLR-PBM-232A

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Provide emergency heat removal form the reactor coolant system using
secondary heat removal capability.

(2) Provide heat removal from and/or pressure boundary of safety related heat
exchangers.

(3) Provide isolation of lines penetrating containment to maintain the containment
pressure boundary.

(4) Provide emergency heat removal from primary containment and provide
containment pressure control.

(5) Maintain emergency temperatures within areas containing safety class 1, 2,
and 3 components.

(6) Ensure adequate cooling in the spent fuel pool.

(7) Provide a long-term water source for the auxiliary feedwater system (in the
absence of the normal, condensate storage tank source).

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for fire protection program.

UFSAR References

5.2
6.3
9.6
9.9

Components Subject to AMR

Table 2.3.3-5 lists the service water system component types that require AMR and
their associated component intended functions.
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Table 3.3.2-5 provides the results of the AMR.

Table 2.3.3-5
Service Water System Components Subject to Aging Management Review

Component Type

Component Intended Function(s)

Bolting

Mechanical closure

Expansion joint

Pressure boundary

Flow element

Pressure boundary

Heat exchanger (aftercooler)

Leakage boundary (spatial)

Heat exchanger (blowdown vent condenser)

Leakage boundary (spatial)

Heat exchanger (boric acid waste evaporator
vacuum system)

Leakage boundary (spatial)
Pressure boundary

Heat exchanger (gas sample analyzer)

Leakage boundary (spatial)

Heater/cooler (area coolers)

Leakage boundary (spatial)

Hose reel Pressure boundary

Instrument Leakage boundary (spatial)
Pressure boundary

Orifice Leakage boundary (spatial)
Pressure boundary
Throttle

Piping Leakage boundary (spatial)

Pressure boundary

Piping and piping components

Structural integrity (attached)

Pump casing

Pressure boundary

Sight glass

Leakage boundary (spatial)
Pressure boundary

Steel components adversely affected by boric

Leakage boundary (spatial)

2.3.3.6.

acid leakage Pressure boundary

Strainer Filter
Leakage boundary (spatial)
Pressure boundary

Thermowell Pressure boundary

Valve body Leakage boundary (spatial)
Pressure boundary

Fire Protection

Description

The fire protection program is focused on protecting the safety of the public, the
environment, and plant personnel from a plant fire, and its potential effect on safe
reactor operations. The fire protection program has transitioned to a risk-informed,
performance-based program based on NFPA 805, “Performance-Based Standard for
Fire Protection for Light Water Reactor Electric Generating Plants.” NFPA 805
components not specifically residing within the fire protection (FP) system are
addressed within the individual systems for those components.

The principal components of the FP system are the main firewater loop, a diesel
driven and motor-driven fire pump, jockey pump, accumulator, hose stations,
hydrants, hoses, spray/sprinkler heads, nozzles, fuel oil day-tank, fuel oil supply to
the diesel-driven fire pump, and the associated piping and valves to support the
system functions. Also included are two fixed Halon gas suppression systems and
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the required gas cylinders, nozzles, and the associated piping and valves to support
the Halon system’s intended functions.

Additionally, the FP system includes the reactor coolant pump (RCP) oil collection
sub-system that contains leakage from the RCPs’ lubricating oil system to reduce the
possibility of a fire in accordance with the requirements of NFPA 805. The principal
components of the RCP oil collection sub-system are the enclosures, drip pans,
covers, oil collection tanks, piping, and valves.

Those structural commodities such as fire damper housings, fire doors, penetration
seals, etc., are addressed in plant structures. Additionally, fire detection and alarm
devices are active components and do not require an aging management review.
The fire protection system is a standby system during normal plant operation.

Boundary

The FP system boundaries are reflected on the SLR boundary drawings listed below.
The only significant difference between the SLR boundaries and the boundaries
identified as part of the original PBN license renewal effort is that due to replacement
of the diesel driven fire pump engine, the old heat exchanger was removed and
replaced by a cooler that is now integral to the engine skid rather than being a
separate unit. This heat exchanger is now considered to be a part of the engine
complex assembly and is not subject to AMR. There are no changes to other
passive components that are subject to AMR associated with the engine.

PBN Unit 1:
SLR-M-208 Sheet 4
SLR-M-208 Sheet 5

PBN Unit 2:
SLR-M-208 Sheet 2

PBN Common:
SLR-M-208 Sheet 1
SLR-M-208 Sheet 6
SLR-M-208 Sheet 7
SLR-M-208 Sheet 8
SLR-M-208 Sheet 9
SLR-M-208 Sheet 10
SLR-M-208 Sheet 11
SLR-M-208 Sheet 12
SLR-M-208 Sheet 13
SLR-M-208 Sheet 14
SLR-M-208 Sheet 15

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

None.
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Nonsafety-related components that could affect safety-related functions

(10 CFR 54.4(a)(2)):

None.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for the fire protection program.

UFSAR References

9.10

Components Subject to AMR

Table 2.3.3-6 lists the fire protection system component types that require an AMR
and their associated component intended functions.

Table 3.3.2-6 provides the results of the AMR.

Table 2.3.3-6
Fire Protection System Components Subject to Aging Management Review

Component Type Component Intended Function(s)
Accumulator Pressure boundary
Bolting Mechanical closure

Compressor casing

Pressure boundary

Expansion joint

Pressure boundary

Fire hydrant

Pressure boundary

Flame arrestor

Fire prevention

Hose reel Pressure boundary

Instrument Pressure boundary

Nozzle Pressure boundary
Spray

Orifice Pressure boundary
Throttle

Piping Pressure boundary

Pump casing

Pressure boundary

RCP oil collection

Pressure boundary

Sight glass Pressure boundary
Silencer Pressure boundary
Steel components adversely affected by boric | Pressure boundary
acid leakage

Strainer Filter

Pressure boundary

Tank (accumulator)

Pressure boundary

Tank (diesel fire pump fuel oil day)

Pressure boundary

Valve body

Pressure boundary
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2.3.3.7. Heating Steam

Description

The heating steam system uses steam supplied from the house heating boilers or
from a connection in the main and auxiliary steam system to heat areas of the plant.
The system supports habitability and equipment reliability by maintaining plant area
temperatures within acceptable bounds. In addition to supporting ventilation
functions, the heating steam system also provides process steam for other plant
support functions.

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
There are some differences between these boundaries and the boundaries identified
as part of the original PBN license renewal effort. On both SLR-M-214 Sheet 1 and
2, the section of the heating steam system with the boric acid evaporator has been
removed from the drawings and therefore is no longer within the boundary of
subsequent license renewal.

PBN Unit 1:
SLR-M-214 Sheet 2

PBN Unit 2:
None

PBN Common:
SLR-M-214 Sheet 1
SLR-M-2214

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):
None

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.
Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

None

UFSAR References

None
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Components Subject to AMR

Table 2.3.3-7 lists the heating steam system component types that require an AMR
and their associated component intended functions.

Table 3.3.2-7 provides the results of the AMR.

Table 2.3.3-7
Heating Steam System Components Subject to Aging Management Review
Component Type Component Intended Function(s)

Bolting Mechanical closure

Heater/cooler Leakage boundary (spatial)
Piping Leakage boundary (spatial)
Piping and piping components Leakage boundary (spatial)
Pump casing Leakage boundary (spatial)
Steam trap Leakage boundary (spatial)
Steel components adversely affected by boric | Leakage boundary (spatial)

acid leakage

Strainer Leakage boundary (spatial)

Tank (cond return pump cond receiver) Leakage boundary (spatial)

Valve body Leakage boundary (spatial)
2.3.3.8. Emergency Power

Description

The emergency power system is designed to provide emergency/backup power to
the station, in the event of a loss of normal power. The emergency power system
consists of four diesel generators (G-01, G-02, G-03 and G-04) and a gas turbine
generator (G-05). The normal source of power to the safety related 4.16 kV and
480V buses is from offsite power through the station low voltage auxiliary
transformers. If this normal source fails, the standby source of power is the
emergency diesel generators (DG). The DG portion of the emergency power system
is composed of four diesel generators that directly supply the safety related 4.16kV
power system. In the unlikely event of a loss of all offsite and onsite AC power, the
nonsafety-related gas turbine (GT) generator is available to power the required loads
until a DG or offsite power is restored.

Each DG engine is equipped with a turbocharger, air start, intake/exhaust air, lube
oil, cooling water, fuel oil, and ventilation sub-systems to support system intended
functions. Ventilation is addressed in the essential ventilation system (2.3.3.10).
The gas turbine is provided with a starting diesel, auxiliary power supply diesel, and
lube oil, cooling air, cooling water, and fuel oil sub-systems, to support system
intended functions. The emergency power support sub-systems include all
components up to the EDG engine power blocks and GT power block. The DG and
GT power blocks and components within the power blocks are considered complex
assemblies (active components) and are not subject to an AMR. The G-01/02 and
G-03/04 utilize different types of cooling for the closed loop cooling water sub-
systems. For the G-01/02 EDGs, heat exchangers using service water cool the
closed treated water EDG cooling systems. For the G-03/04 EDGs, radiators are
used to cool the closed treated water EDG cooling systems.
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Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below. The
previous boundary drawings for the gas turbine system have been replaced and are
now shown on SLR- ICGWH003M050000 sheets 1 through 11 which are entitled
Unit 5.

PBN Unit 1:
None

PBN Unit 2:
None

PBN Common:

EDG Air

SLR-M-209 Sheet 12
SLR-M-209 Sheet 14
SLR-M-209 Sheet 15
SLR-M-226 Sheet 1
SLR-M-226 Sheet 2

EDG Fuel Oil

SLR-M-219 Sheet 1
SLR-M-219 Sheet 2
SLR-M-219 Sheet 3

EDG Cooling Water and Lube Qil
SLR-M-227 Sheet 1

SLR-M-227 Sheet 2
SLR-MKW-6090F03001 Sheet 1
SLR-MKW-6090F04001 Sheet 1
SLR-M-207 Sheet 1A

Gas Turbine
SLR-ICGWH003M050000 Sheet 1
SLR-ICGWH003M050000 Sheet 2
SLR-ICGWH003M050000 Sheet 3
SLR-ICGWH003M050000 Sheet 4
SLR-ICGWH003M050000 Sheet 5
SLR-ICGWHO003M050000 Sheet 6
SLR-ICGWH003M050000 Sheet 7
SLR-ICGWH003M050000 Sheet 8
SLR-ICGWH003M050000 Sheet 9
SLR-ICGWH003M050000 Sheet 10
SLR-ICGWH003M050000 Sheet 11

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):
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(1) Sense or provide process conditions and generate signals for reactor trip and
engineered safety feature actuation

(2) Provide electrical power to safety class 1, 2, and 3 components

Nonsafety-related components that could affect safety-related functions

(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of

a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s

regulations for fire protection and SBO programs.

UFSAR References

8.8
8.9

Components Subject to AMR

Table 2.3.3-8 lists the emergency power system component types that require an

AMR and their associated component intended functions.

Table 3.3.2-8 provides the results of the AMR.

Table 2.3.3-8
Emergency Power System Components Subject to Aging Management Review

Component Type Component Intended Function(s)
Air Motor Pressure boundary
Bolting Mechanical closure
Drain trap Pressure boundary
Expansion joint Pressure boundary
Fan housing Pressure boundary
Filter Filter

Pressure boundary

Flame arrestor

Fire prevention

Flow element

Pressure boundary

Flow indicator

Pressure boundary

Heat exchanger (G-01/02 EDG cooling water)

Heat transfer
Pressure boundary

Heat exchanger (G-01/02 and G-03/04 EDG
lube oil coolers)

Heat transfer
Pressure boundary

Heat exchanger (G-03/04 EDG cooling water
radiator)

Heat transfer
Pressure boundary

Heat exchanger (G-05 GT cooling water)

Heat transfer
Pressure boundary

Heat exchanger (G-05 GT low/high pressure
air coolers)

Heat transfer
Pressure boundary
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Table 2.3.3-8

Emergency Power System Components Subject to Aging Management Review

Component Type

Component Intended Function(s)

Heat exchanger (G-05 GT lube oil coolers)

Heat transfer
Pressure boundary

Instrument Pressure boundary

Orifice Pressure boundary
Throttle

Piping Leakage boundary (spatial)

Pressure boundary

Piping and piping components

Pressure boundary
Structural integrity (attached)

Pump casing Pressure boundary
Sight glass Pressure boundary
Silencer Pressure boundary
Strainer Filter

Pressure boundary

Tank (EDG coolant expansion)

Pressure boundary

Tank (EDG day)

Pressure boundary

Tank (EDG dry starting air receivers)

Pressure boundary

Tank (EDG fuel oil storage)

Pressure boundary

Tank (EDG starting air receivers)

Pressure boundary

Pressure boundary

(
Tank (emergency fuel oil storage)
Tank (fuel oil storage)

Pressure boundary

Tank (GT fuel oil)

Pressure boundary

Tank (GT glycol expansion)

Pressure boundary

Tank (GT instrument air receiver)

Pressure boundary

Turbine casing

Pressure boundary

Turbo-charger

Pressure boundary

Valve body

Leakage boundary (spatial)
Pressure boundary

2.3.3.9. Containment Ventilation

Description

The containment ventilation system provides for emergency heat removal from the
containment atmosphere, containment pressure control, and containment isolation.

The containment ventilation system is made up of the following heating and
ventilating sub-systems:

Containment cooling sub-system (VNCC)

Containment purge supply and exhaust sub-system (VNPSE)
Control rod drive (CRDM) cooling sub-system (VNCRD)
Reactor cavity cooling sub-system (VNRC)

Refueling cavity ventilation sub-system (VNRF)

Containment cleanup sub-system (VNCF)

The post accident containment ventilation sub-system (PACV) is addressed
separately in the containment hydrogen detectors and recombiner system (2.3.3.13).
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Of these sub-systems, only VNCC, VNRC, and VNPSE are in-scope for SLR. The
other sub-systems were reviewed and determined not to be in-scope due to having
no license renewal intended function.

The principal components of the containment cooling sub-system include filters, fans,
dampers, heat exchangers, ductwork and the associated piping and valves to
support the system intended functions. Each air-cooling unit consists of an inlet
screen, roughing filter, cooling coil, vane axial fans, back draft damper housings, and
a discharge header that is common to all four units. Roughing filters are installed
during refueling outages when a significant potential for a dusty containment
atmosphere exists. Each cooling coil in an air-handling unit transfers heat to the
service water system during normal plant operation and for limiting design basis
accident conditions. In the event of a loss-of-coolant accident, these cooling units
have sufficient capacity to maintain the containment temperature and pressure within
design limits.

The fans, motors, electrical connections and all other equipment in the containment
necessary for operation of the system under accident conditions are capable of
operating under the environmental conditions existing following a loss-of-coolant
accident. The containment cooling sub-system is in service during normal plant
operation and design basis accident conditions.

This containment purge supply and exhaust sub-system is independent of any other
system and includes provisions to both supply and exhaust air from the containment.
Purging of the containment is prohibited unless the reactor is in the cold shutdown
mode due to containment isolation criteria. That portion of the containment purge
sub-system requiring an AMR includes the inboard blind flanges and outboard
containment isolation valves, and associated piping and valves to support the system
intended function.

The reactor cavity cooling sub-system consists of cooling coils, fans, and ductwork
and is arranged to supply cooled air to the annulus between the reactor vessel and
the primary shield and to the nuclear instrumentation external to the reactor. One
hundred percent redundancy is provided by a standby fan. The cooling coils do not
contain cooling service water but are maintained for air flow resistance.

The containment ventilation ductwork (except the CRDM cooling system ductwork),
fans (except the refueling water surface supply and exhaust fans and the CRDM
cooling system fans), filters, coils, and housings within the containment are designed
as Seismic Class | components.

The portions of the containment ventilation system containing components subject to
an AMR include the equipment necessary to provide emergency heat removal from
the containment atmosphere and containment pressure control, and equipment
necessary for containment isolation.

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
These SLR boundary drawings include components that were added since the
submittal of the initial license renewal application for PBN. These components are
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associated with the backup nitrogen gas supply for new feedwater isolation valves
and are screened as part of the instrument air system.

In addition, the service water supply to the reactor cavity cooling sub-system was
removed so the associated coils are no longer needed for service water pressure
boundary. However, the entire reactor cavity cooling sub-system was added to the
scope of SLR because the system is needed to maintain concrete temperature below
those assumed in the primary shield wall structural analysis.

The subsequent license renewal boundaries include interfaces with other systems as
can be seen on drawing SLR-PBM-332 at E-8 (1T-188), E-5 (1T-223A), E-4
(1T-223B), and E-1 (1T-190) and on SLR-PBM-2332 at E-7 (2T-188), F-4 (2T-223A),
E-2 (2T-223B), and E-1 (2T-190). The accumulators are included in the instrument
air system, however the associated valves and piping connecting them to the
VNPSE system are included in this AMR.

PBN Unit 1:
SLR-M-215 Sheet 1
SLR-PBM-332

PBN Unit 2:
SLR-M-2215 Sheet 1
SLR-PBM-2332

PBN Common:
None

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Provide isolation of lines penetrating containment to maintain the containment
pressure boundary.

(2) Provide emergency heat removal from primary containment and provide
containment pressure control.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

(2) The VNRC system maintains reactor cavity concrete temperatures below
150°F.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for fire protection and the EQ program.
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UFSAR References

5.2
5.3
6.3

Components Subject to AMR

Table 2.3.3-9 lists the containment ventilation system component types that require
an AMR and their associated component intended functions.

Table 3.3.2-9 provides the results of the AMR.

Table 2.3.3-9
Containment Ventilation System Components Subject to Aging Management
Review
Component Type Component Intended Function(s)
Bolting Mechanical closure
Boot seal Pressure boundary
Damper housing Pressure boundary
Duct Pressure boundary
Structural integrity (attached)
Fan housing Pressure boundary
Filter Pressure boundary
Heat exchanger (cavity cooler) Pressure boundary
Heat exchanger Heat transfer
(containment vent cooling) Pressure boundary
HVAC closure bolting Pressure boundary
Piping Pressure boundary
Piping and piping components Structural integrity (attached)
Steel components adversely affected by boric | Pressure boundary
acid leakage
Thermowell Pressure boundary
Valve body Pressure boundary

2.3.3.10. Essential Ventilation

Description

The essential ventilation system is made up of the following sub-systems that
provide heating, ventilation, and air conditioning (including chilled water) for their
respective areas and associated equipment contained within those areas:

Control room ventilation sub-system (VNCR)

Computer room ventilation sub-system (VNCOMP)

Cable spreading room ventilation sub-system (VNCSR)

PAB battery and inverter room ventilation sub-system (VNBI)
Diesel generator building ventilation sub-system (VNDG)
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PAB ventilation sub-system (VNPAB)

Circulating water pump house ventilation sub-system (VNPH)
Radwaste ventilation sub-system (VNRAD)

Drumming area ventilation sub-system (VNDRM)

Battery room ventilation sub-system (VNBR)

Auxiliary feedwater area ventilation sub-system (VNAFW)
Gas turbine building ventilation sub-system (VNGT)

Of those sub-systems, only VNCR, VNCOMP, VNCSR, VNBI, VNPAB, and VNDG
are in scope. The other sub-systems were reviewed and determined not to meet the
scoping requirements of 10 CFR 54.4(a)(1), 10 CFR 54.4(a)(2), and

10 CFR 54.4(a)(3) with the exception of the area cooling coils HX-66 and HX-66A
associated with the VNAFW system which are in scope for service water pressure
boundary only.

The VNCR, VNCOMP, and VNCSR sub-systems provide radiological habitability for
the control and computer rooms, which are both within the control room envelope.
The sub-systems are capable of operating in five different modes providing for
control room pressurization to limit in-leakage, makeup and recirculation through
HEPA and charcoal filters to remove contaminants, and recirculation without filtration
or makeup. The sub-systems also provides the capability to exhaust smoke from the
control room, computer room, or cable spreading room through a dedicated smoke
and heat vent fan.

The VNBI sub-system controls the PAB battery room temperatures to maintain the
station batteries, inverters, and other safety related components within safe
operating temperature limits, including during plant fires. The VNBI sub-system is
classified as seismic Class |.

The VNDG sub-system maintains ambient temperatures in the required areas within
acceptable limits to support the operation of the four emergency diesel generators
(G01, G02, G0O3 and G04) during a design basis accident, loss of offsite power, SBO
events, and some plant fires. G03/G04 draw outside air for combustion rather than
room air like the G01/G02 diesel generators. The sub-system provides combustion
and ventilation air to the emergency diesel generator room to maintain the room
within operating temperature and pressure limits. The VNDG sub-system is
classified as seismic Class I.

The VNPAB provides sufficient control of building temperatures during normal,
abnormal, and accident conditions to maintain equipment within operational
temperature limits. This system also filters the exhaust from rooms potentially
containing iodine vapor, and rooms potentially containing particulates, during normal
and accident conditions to limit offsite releases, and support auxiliary building
habitability.

The portions of the essential ventilation system containing components subject to an
AMR include filters, fans, damper housings, valves, heat exchangers, ductwork, and
the associated piping and valves to support the system intended functions. Non-
safety related condensate drains associated with in scope coolers are subject to
AMR due to the potential for leakage on nearby safety-related equipment. Coolers
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that are not in scope do not have condensate drains that have the potential for
leakage on safety related equipment.

In accordance with Table 2.1-2 of NUREG-2192, the chiller evaporator units HX-38A
and HX-39B shown on drawing SLR-M-214 Sheet 4 associated with the control room
and cable spreading room chilled water system are considered to be part of a
complex refrigerant chiller assembly and are tested to ensure they function as
intended. Therefore, these chiller units are on dedicated skids and are not subject to
AMR. The passive chilled water system piping and piping components connected to
these evaporators such as valves, piping, and the expansion tanks are subject to
AMR.

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
There are differences between these boundaries and the boundaries identified as
part of the original PBN license renewal effort, primarily driven by the installation of a
back-up filtration system on the control building roof to provide filtered outdoor air to
the control room in support of the alternate source term (AST) license amendment.
In addition, the auxiliary feedwater room, residual heat removal room and
containment spray pump area coolers are now screened as part of the essential
ventilation system as opposed to the service water system.

The license renewal boundaries include interfaces with components that may fall into
the scope of 10 CFR 54.4(a)(2) due to the potential impact on safety related
components from leaking fluid. These include treated water interfaces with system
heat exchangers, including those on SLR-M-144, Sheet 2 (D-6).

PBN Unit 1:
None

PBN Unit 2:
None

PBN Common:
SLR-M-143
SLR-M-144 Sheet 1
SLR-M-144 Sheet 2
SLR-M-144 Sheet 3
SLR-M-211 Sheet 3
SLR-M-214 Sheet 4
SLR-PBM-250

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Provide environmental climate control to the inverter and station battery
rooms for the VNBI sub-system.
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(2) Provide cooling to the EDG rooms when the EDGs are operating to maintain
environmental limits for equipment, provide combustion air to the EDGs, and
provide ventilation to support operation of the EDGs during DBAs for the
VNDG sub-system.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain control room envelope to limit unfiltered leakage for the VNCOMP,
VNCR, and VNCSR sub-systems, and filter and remove particulate and
iodine from the outside air during emergency operations to support control
room occupancy.

(2) Maintain temperatures in the auxiliary building residual heat removal and
containment spray pump areas following a LOCA to maintain equipment
within operational temperature limits using the VNPAB sub-system.

(3) Provides exhaust of post-LOCA airborne radionuclides from engineered
safety feature system leakage via the VNPAB exhaust stack.

(4) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for fire protection, SBO and the EQ program.

UFSAR References

8.7
8.8
9.5
9.8

Components Subject to AMR

Table 2.3.3-10 lists the essential ventilation system component types that require
AMR and their associated component intended functions.

Table 3.3.2-10 provides the results of the AMR.

MCR air conditioning units HX-38A and HX-38B have screened out as complex
assemblies as defined in Section 2.1.5.1.
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Table 2.3.3-10
Essential Ventilation System Components Subject to Aging Management
Review
Component Type Component Intended Function(s)
Bolting Mechanical closure
Damper housing Pressure boundary
Duct Pressure boundary
Fan housing Pressure boundary
Filter Filter

Pressure boundary

Flow element

Leakage boundary (spatial)
Pressure boundary

Heat exchanger (auxiliary feedwater pump
room cooler) (HX-66 and HX-66A)

Pressure boundary

Heat exchanger (containment spray area
cooling coil tubes) (HX-99)

Heat transfer
Pressure boundary

Heat exchanger (CSR chilled water cooling
coil) (HX-101A/B)

Leakage boundary (spatial)

Heat exchanger (MCR chilled water cooling
coil) (HX-100A/B)

Heat transfer
Pressure boundary

Heat exchanger (MCR/computer room water
duct heaters) (HX-91A/B and HX-92)

Pressure boundary

Heat exchanger (PAB battery room vent
coolers) (HX-105A1/2 and HX-105B1/2)

Heat transfer
Pressure boundary

Heat exchanger (RHR pump room cooling

Heat transfer

coil) (HX-98) Pressure boundary
Humidifier Pressure boundary
HVAC closure bolting Mechanical closure
Instrument Pressure boundary
Piping? Leakage boundary (spatial)

Pressure boundary

Piping and piping components

Structural integrity (attached)

Pump casing Leakage boundary (spatial)
Pressure boundary
Strainer Filter

Leakage boundary (spatial)
Pressure boundary

Tank (expansion tank T-78)

Leakage boundary (spatial)

Tank (expansion tank T-79)

Pressure boundary

Thermowell Leakage boundary (spatial)
Pressure boundary
Valve body Leakage boundary (spatial)
Pressure boundary
Notes

1. Piping includes condensate drain lines
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2.3.3.11. Treated Water

Description

The treated water system is shared for PBN Units 1 and 2 and thus the following
discussion applies to both units. This system is basically comprised of the water
treatment (WT), demineralized water (Dl), potable water (PW), hydrazine addition
(HA), sewage treatment plant (STP), and non-radioactive liquid waste disposal (floor
drains, secondary sample effluents, etc.) secondary plant sub-systems. These sub-
systems treat and demineralize water, store and supply demineralized and potable
water for various uses in the plant, transfer and hold sanitary waste and clean site
sump discharges, and introduce hydrazine and ethanolamine to the steam
generators and condensate system. The treated water system’s primary function is
to support other plant process systems. The principal components of the treated
water system are pumps, tanks, strainers, water heaters, heat exchangers, hoses,
valves and the associated piping.

The non-safety related in-scope portion of the treated water system includes the
shear gate valves in the G01/G02 rooms’ oily sump, eyewash/safety shower in the
auxiliary feedwater pump area, equipment drains from the HVAC room above the
main control room, sump pump discharge piping, and STP piping in the safety
injection/containment cooling pump area. It also includes DI piping in close proximity
to the containment spray and spent fuel pool pumps and the Unit 2 charging pump
cubicles. Furthermore, the demineralized water and reactor makeup water headers
and valves, and portions of the potable water sub-system located in the PAB are in-
scope. The safety related portion of the system is limited to the containment
isolation components of the DI system. These components are included in the
containment isolation system (Section 2.3.2.4).

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
SLR-PBM-231, Sheet 1 contains components that form a boundary with the chemical
and volume control system (Section 2.3.3.1) while SLR-PBM-231, Sheet 2 contains
containment isolation valves that are included in the containment isolation system
(Section 2.3.2.4). SLR-PBM-231, Sheet 2 also contains safety related component
cooling water (Section 2.3.3.2) and spent fuel pool cooling components

(Section 2.3.3.3). There are no significant differences between these boundaries
and the boundaries identified as part of the original PBN license renewal effort.
Certain level instrumentation and alarms are within the scope of subsequent license
renewal per 54.4(a)(2) because they are utilized to warn operators of flood
conditions. These instruments and alarms are shown as in scope on the drawings
but are included in the electrical screening process.

The treated water system shares a boundary with CV and waste disposal at the
piping just prior to entering the Waste Holdup Tank T-19 on SLR-M-223 Sheet 3 and
with the spent fuel pool system (valves 131, 132, and SF-813A) and component
cooling water (valves 1/2-773) on SLR-PBM-231 Sheet 2.
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PBN Unit 1:
SLR-M-223, Sheet 2
SLR-M-223, Sheet 3

PBN Unit 2:
None

PBN Common:
SLR-PBM-231, Sheet 1
SLR-PBM-231, Sheet 2

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):
None.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):_
None.

UFSAR References

None.

Components Subject to AMR

Table 2.3.3-11 lists the treated water system component types that require an AMR
and their associated component intended functions.

Table 3.3.2-11 provides the results of the AMR.

Table 2.3.3-11
Treated Water System Components Subject to Aging Management Review
Component Type Component Intended Function(s)
Bolting Mechanical closure
Piping Leakage boundary (spatial)
Piping and piping components Structural integrity (attached)
Steel components adversely affected by boric | Leakage boundary (spatial)
acid leakage
Strainer Leakage boundary (spatial)
Tank (control room water heater) Leakage boundary (spatial)
Valve body Leakage boundary (spatial)
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2.3.3.12.

Circulating Water

Description

The circulating water system provides a reliable supply of water from Lake Michigan
to condense the steam exhausted from the low-pressure turbines. It is a non-seismic
piping system whose primary function is to remove heat from the steam cycle via the
main condensers. The principal components of the circulating water system (CW)
are the circulating water pumps, traveling screens and screen wash pumps and the
associated piping and valves.

The CW system does not perform any safety related functions. The portion of the
circulating water system that is in-scope includes the screen wash piping and
associated components within the service water pump room. These are in-scope of
SLR in accordance with 10 CFR 54.4(a)(2) due to the potential for leakage which
could prevent the performance of a service water system safety function.

The portions of the CW system containing components subject to an AMR include
the flood dampers and screen wash piping, valves, and associated components.

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
There are significant differences between these boundaries and the boundaries
identified as part of the original PBN license renewal effort due to the addition of
flood dampers to the circulating water pump house (CWPH) structure floor. These
dampers eliminate the possibility for flooding from the circulating water system to
affect safety related service water components. These damper housings are
addressed as part of plant structures in Section 2.5.1.2.

The subsequent license renewal boundaries include interfaces with the service water
system as can be seen on drawings SLR-M-212, Sheet 1 at G-7 and SLR-M-2212 at
A-8. The circulating water system also interfaces with the fire water system as can
be seen on drawing SLR-M-212, Sheet 2 at C-7.

PBN Unit 1:
SLR-M-212 Sheet 1

PBN Unit 2:
SLR-M-2212

PBN Common:
SLR-M-212 Sheet 2

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

None.
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Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.
Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

None.

UFSAR References

10.1

Components Subject to AMR

Table 2.3.3-12 lists the circulating water system component types that require AMR
and their associated component intended functions.

Table 3.3.2-12 provides the results of the AMR.

Table 2.3.3-12

Circulating Water System Components Subject to Aging Management Review

Component Type Component Intended Function(s)

Bolting Mechanical closure

Piping Leakage boundary (spatial)

Pump casing Leakage boundary (spatial)

Valve body Leakage boundary (spatial)

2.3.3.13.

Containment Hydrogen Detectors and Recombiner

Description

The containment hydrogen detectors and recombiner systems (generally referred to
as the post accident containment vent (PACV)) for Units 1 and 2 are essentially
identical. On this basis, the following discussion applies to both units. The PACV
system was originally designed to maintain hydrogen concentration within the
containment following a loss-of-coolant accident below the lower flammable limit.
However, this functionality is no longer required in the design and licensing basis
because the NRC eliminated the hydrogen release associated with a design basis
loss of coolant accident from 10 CFR 50.44 and the associated requirements that
necessitated the hydrogen recombiners and the containment post-accident hydrogen
vent and purge system. The capability to facilitate post-accident containment
purging is maintained for beyond design basis accident management.

The in-scope portion of the containment hydrogen detectors and recombiner system
includes the safety related components that extend from the piping inside the
containment to the containment isolation valves located outside containment. The
system includes independent sample, exhaust and supply piping connections, and
the associated piping and valves. Each piping connection is equipped with
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redundant containment isolation valves located to minimize personnel radiation
exposure should valve operation be desired. Exhaust piping discharges to either the
primary auxiliary building exhaust ventilation sub-system or a hydrogen recombiner
(stored at one of two offsite locations).

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
There are no significant differences between these boundaries and the boundaries
identified as part of the original PBN license renewal effort. The valves and piping
associated with the containment hatches and the RE-211 and RE-212 supply and
return lines on boundary drawing SLR-M-224 are contained within the evaluation
boundary for the containment isolation system. Similarly, the containment buildings
and hatches are contained within the evaluation boundary for the containment
structure and containment penetrations systems.

PBN Unit 1:
None

PBN Unit 2:
None

PBN Common:
SLR-M-224

The attached piping and valves with a structural integrity (attached) function outside
containment are also within the evaluation boundary to the end of the lines or to the
vent duct.

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Maintain containment pressure boundary integrity at the containment
penetrations including containment isolation.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for the EQ program.

UFSAR References

5.2
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53.2.4

Components Subject to AMR

Table 2.3.3-13 lists the containment hydrogen detectors and recombiner system
component types that require an AMR and their associated component intended

functions.

Table 3.3.2-13 provides the results of the AMR.

Table 2.3.3-13
Containment Hydrogen Detectors and Recombiner System Components Subject to Aging
Management Review

Component Type Component Intended Function(s)
Bolting Mechanical closure
Piping Pressure boundary

Piping and piping components

Structural integrity (attached)

acid leakage

Steel components adversely affected by boric

Pressure boundary

Valve body

Pressure boundary

2.3.3.14. Plant Sampling

Description

The plant sampling systems include both the primary and secondary sampling
systems. The primary sampling system provides the ability to take samples for
laboratory analysis to evaluate reactor coolant and other auxiliary systems' chemistry
during normal operation. In addition, this system contains isolation valves for
maintaining the containment pressure boundary. The secondary sampling system
provides a means to obtain samples from various secondary plant locations for

laboratory analysis.

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
There are no significant differences between these boundaries and the boundaries
identified as part of the original PBN license renewal effort.

PBN Unit 1:
SLR-541F092 Sheet 1
SLR-M-222 Sheet 2

PBN Unit 2:
SLR-541F448 Sheet 1
SLR-M-2222 Sheet 2

PBN Common:
None
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The subsequent license renewal boundaries of the plant sampling system shown on
the boundary drawings include components that form the system boundaries with the
reactor coolant system, residual heat removal system, chemical and volume control
system, component cooling water steam, main steam system, and treated water
system. The safety related components in the plant sampling system shown on the
boundary drawings are screened with the interfacing system. These interfaces are
as follows:

Reactor coolant system Pressurizer steam space, pressurizer liquid
space, and hot leg sample lines seen at
E,F,G-10 on SLR-541F092 Sheet 1 and
SLR-541F448 Sheet 1

e Residual heat removal system  Sample line from the RHR heat exchanger
discharges seen at D-10 on SLR-541F092
Sheet 1 and SLR-541F448 Sheet 1

e Chemical and volume control Charging pump discharge, mixed bed
system demineralizer inlet and outlet sample lines
seen at C,D-10 on SLR-541F092 Sheet 1
and SLR-541F448 Sheet 1

e Component cooling water Provides cooling water to the sample
system coolers seen at E,F,G,H-7 on SLR-541F092
Sheet 1 and SLR-541F448 Sheet 1. All
sample coolers associated with the plant
sampling system are considered to be part
of the component cooling water system.

¢ Main steam system Steam generator blowdown sample line
seen at E,G-10 on SLR-M-222 Sheet 2 and
SLR-M-2222 Sheet 2

e Treated water system Provides demineralized water for sample
line flushing seen at B-4 on SLR-541F092
Sheet 1 and SLR-541F448 Sheet 1

The remaining components in the plant sampling system are in scope due their
potential to leak or spray on safety related components.

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Provide isolation of lines penetrating containment to maintain the containment
pressure boundary.

(2) Provide pressure boundary integrity at the sample connections to the RC, RH
system, CV, and the main steam system.
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(3) Provide pressure boundary integrity for CC (sample heat exchangers).

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for fire protection and the EQ program.

UFSAR References

9.1

Components Subject to AMR

Table 2.3.3-14 lists the plant sampling system component types that require AMR
and their associated component intended functions.

Table 3.3.2-14 provides the results of the AMR.

Table 2.3.3-14
Plant Sampling System Components Subject to Aging Management Review
Component Type Component Intended Function(s)

Bolting Mechanical closure

Instrument Leakage boundary (spatial)
Orifice Leakage boundary (spatial)
Piping Leakage boundary (spatial)
Piping and piping components Leakage boundary (spatial)

Structural integrity (attached)
Steel components adversely affected by boric | Leakage boundary (spatial)

acid leakage

Strainer Leakage boundary (spatial)
Tank (SGBD sample sparging and chemical Leakage boundary (spatial)
addition)

Valve body Leakage boundary (spatial)

2.3.3.15. Plant Air

Description

The plant air system for PBN Units 1 and 2 are essentially identical. On this basis,
the following discussion applies to both units. This system includes instrument air
(IA), service air (SA), and emergency breathing air (EBA) sub-systems. The IA and
SA sub-systems supply compressed air throughout the plant. The IA sub-system
supplies dry, oil-free air to various components for the normal operation of both units.
The SA sub-system supplies non-dried, oil-free air to those plant services not
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requiring dry air. The EBA sub-system is no longer credited after implementation of
NFPA 805 and therefore not in the scope of SLR.

The IA sub-system consists of two air compressors, air receivers, air dryer units,
filters, and air header piping and valves. The air compressors and aftercoolers are
cooled by the service water system (SW). Normally one |IA compressor is sufficient
to supply plant requirements. The instrument air sub-system is normally in
continuous operation during normal plant operation and shutdown.

In order to maintain operability on loss of IA, some components use nitrogen bottles,
regulators, check valves, and/or air accumulators to maintain pressure at a
component for varying periods of time to support or as a backup for the subsequent
license renewal component intended function (including air to the pressurizer
PORVs, purge supply and exhaust boot seals, main steam isolation valves, main
feedwater isolation valves, and auxiliary feedwater discharge and mini-recirc valves).

The in-scope portion of the IA sub-system includes those |IA components that
support the pressurizer PORVs, the |A containment isolation valves, and the main
feed isolation valve operators. The compressors, air receivers, and air dryers for |1A
are not required as the system has sufficient accumulators and tanks to support the
system intended functions following loss of the compressors.

The SA sub-system consists of two air compressors, receivers, and the SA header
piping and valves. The air compressors and aftercoolers are cooled by the SW
system. In addition to supplying normal SA loads, SA is also a backup supply to IA,
and a backup supply to the EBA sub-system. Normally one SA compressor is
sufficient to supply system demands. The SA sub-system is normally in either
continuous or intermittent operation during normal plant operation and shutdown.
The portions of the SA system containing components subject to an AMR include the
containment isolation valves.

Most systems interface with the plant air system, but the following systems have
features to allow continued operation after a loss of IA:

e Auxiliary feedwater

e Containment ventilation

e Main and auxiliary steam

e Class 1 piping/components

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
SLR-M-209, Sheets 5 and 7 contain containment isolation valves that are included in
the containment isolation system (Section 3.2.2.1.4). Boundary changes since the
initial license renewal include the addition of the air supplies to the new main
feedwater isolation valves to support EPU, the removal of the connection to the
charging pump controller and variable drives (this change removed all required
components on SLR-M-209, Sheet 8), and the installation of the backup pneumatic
supply to the PORVs. Additionally, removal of the EBA system via plant conversion
to NFPA 805 removed all required components from SLR-M-209 Sheet 13. Other
than these changes there are no other significant differences between
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these boundaries and the boundaries identified as part of the original PBN license
renewal effort. Boundaries with other systems include the feedwater system at the
feedwater isolation valve actuators on SLR-M-209 Sheet 5 and Sheet 7, the reactor
coolant and connected piping system at the PORVs on SLR-M-209 Sheet 11, the
auxiliary feedwater system valves on SLR-M-217 Sheet 2, the safety injection
system at valve 1/2S1-905 on SLR-110E017 Sheet 1 and SLR-110E035 Sheet 1, and
the containment ventilation system at the purge exhaust and supply fan suction boot
seals on SLR-PBM-332 and SLR-PBM-2332.

PBN Unit 1:
SLR-110E017 Sheet 1
SLR-PBM-332

PBN Unit 2:
SLR-110E035 Sheet 1
SLR-PBM-2332

PBN Common:
SLR-M-209 Sheet 2
SLR-M-209 Sheet 5
SLR-M-209 Sheet 7
SLR-M-209 Sheet 11
SLR-M-217 Sheet 2

In addition, nonsafety-related 1A and backup Nitrogen piping and piping components
upstream of the check valves that isolate the accumulators/tanks on the above
drawings have a structural integrity (attached) function up to the seismic, or
equivalent, anchor location.

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) The instrument and service air sub-systems have containment isolation
valves that are isolated to prevent the release of radioactivity to the
environment.

(2) 1A system backup accumulators provide the pneumatic motive force for
auxiliary feedwater (AFW) pump minimum recirculation and flow control air
operated valves (AQV).

(3) The IA system provides the pneumatic motive force for the PORVs when
aligned for LTOP protection.

(4) IA system backup accumulators provide the pneumatic motive force for
closure of the main feedwater isolation valves.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):
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(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Performs a function that demonstrates compliance with the Commission’s
regulations for fire protection, SBO, and the EQ program.

UFSAR References

5.2
9.7

Components Subject to AMR

Table 2.3.3-15 lists the plant air system component types that require an AMR and
their associated component intended functions.

Table 3.3.2-15 provides the results of the AMR.

Table 2.3.3-15
Plant Air System Components Subject to Aging Management Review
Component Type Component Intended Function(s)
Accumulator Pressure boundary
Bolting Mechanical closure
Instrument Pressure boundary
Piping Pressure boundary
Piping and piping components Structural integrity (attached)
Steel components adversely affected by boric | Pressure boundary
acid leakage
Tank (purge supply/exhaust fan suction boot Pressure boundary
seal)
Tank (PORYV nitrogen backup) Pressure boundary
Valve body Pressure boundary
234. Steam and Power Conversion System

2.3.41. Main and Auxiliary Steam

Description

The main and auxiliary steam system transports the steam produced in the steam
generators to the main turbine for the production of electricity. The main and
auxiliary steam system also provides steam for the turbine-driven auxiliary feedwater
pumps that can be obtained from either main steam line, upstream of the main steam
isolation valves. The main and auxiliary steam system is in continuous operation
during normal plant operation and provides heat removal from the reactor coolant
system during normal, accident, and post-accident conditions. The principal
components of the main and auxiliary steam system are the main steam lines and
main steam isolation valves, auxiliary steam lines, and a steam generator blowdown
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sub-system. Each unit has two steam generators, and each steam generator has
connections for each of the above principal components.

Each main steam line has four main steam safety valves and an atmospheric relief
valve. The atmospheric relief valve has two functions. It offers overpressure
protection to the steam generator at a set point below the main steam safety valve
set points and can be used to maintain reactor coolant temperature or perform a
plant cooldown in the event the steam dump to the condenser is not available. Each
main steam line is also equipped with a fast closing main steam isolation valve
(MSIV) and a non-return check valve. The MSIV can isolate steam flow from its
steam generator, and the non-return check valve prevents reverse flow in the main
steam lines. The in-scope portion of the main steam line components to support the
10 CFR 54.4(a)(1) and 10 CFR 54.4(a)(3) intended functions extend from the steam
generators to the seismic Class | boundary downstream of the non-return valves.
The main steam components that are in scope to support the 10 CFR 54.4(a)(2)
intended function include steam piping in the fagade and high energy piping near the
main feedwater regulating valves.

Steam is supplied to the turbine-driven auxiliary feedwater pumps and radwaste
steam sub-system. Each steam line has a steam admission valve for both the
turbine-driven auxiliary feedwater pump and radwaste steam sub-system. The
in-scope portion of the steam lines are the piping components from the main steam
lines to the auxiliary feedwater pump turbines (including exhaust from the turbine),
and the radwaste auxiliary steam lines in the primary auxiliary building (PAB) and
inside the facade.

The steam generator blowdown sub-system is used to reduce the quantities of solids
that accumulate in the steam generators as a result of the boiling process.
Blowdown piping runs from the steam generator to blowdown heat exchangers and
tank located outside of containment. A steam generator blowdown sample
connection is also provided off of the blowdown piping. The portion of the steam
generator blowdown sub-system that is in scope to support the 10 CFR 54.4(a)(1)
and 10 CFR 54.4(a)(3) intended functions includes the piping components that
extend from the steam generators to the containment isolation valves outside
containment. The remaining portions of the steam generator blowdown sub-system
that is in scope to support the 10 CFR 54.4(a)(2) intended function include the
blowdown heat exchangers, blowdown tank, blowdown filter pump, and associated
filters, strainers, valves, and piping.

The portions of the main and auxiliary steam system containing components subject
to an AMR include the main steam line components extending from the steam
generators to downstream of the non-return valves, auxiliary steam lines to the
turbine-driven auxiliary feedwater pumps (including exhaust piping), radwaste steam
lines in the PAB and facade, components associated with the steam generator
blowdown system, and sample piping components that extend from the steam
generators to the containment isolation valves. The principal components of the main
and auxiliary steam system are the main steam lines, auxiliary steam lines, and a
steam generator blowdown sub-system. Each unit has two steam generators, and
each steam generator has connections for each of the above principal components.
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Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
There are no significant differences between these boundaries and the boundaries
identified as part of the original PBN license renewal effort.

The safety related portion of the system includes all of the piping and components on
drawings SLR-M-201 Sheet 1 and SLR-M-2201 Sheet 1 with the exception of the
turbine casings for the turbine driven auxiliary feedwater pumps which are included
in the auxiliary feedwater system (Section 2.3.4.3) and the steam generators
themselves which are included in Section 2.3.1.5.

Additional safety related components are shown on drawings SLR-M-201 Sheet 3
and SLR-M-2201 Sheet 3. These boundaries extend from the steam generator A
and B blowdown lines to valves 2045 and 2042. Another section of safety related
boundaries extend from the service water return header and is bounded by valves
312 and 5954.

On drawing SLR-PBM-227, the safety related portion of the system extend from the
steam generators and is bounded by valves 1MS-326A and 1MS-328A, 1RS-71 and
1RS-72, 2RS-71 and 2RS-72, 2MS-326A and 2MS-328A, 2MS-326B and
2MS-328B, and RS-SA-1.

The remaining components shown on the drawings are primarily in scope in
accordance with 10 CFR 54.4(a)(2) and were determined via walkdowns which
evaluated where nonsafety components may impact safety-related components
through spatial interactions. These boundaries are based on proximity of nonsafety
components to safety-related components and may not appear sensible from the
drawing alone (e.g., the boundary may be in the middle of a line segment without a
nearby valve or similar component).

PBN Unit 1:

SLR-M-201 Sheet 1
SLR-M-201 Sheet 2
SLR-M-201 Sheet 3
SLR-M-203 Sheet 1
SLR-M-203 Sheet 2
SLR-M-205 Sheet 1

PBN Unit 2:
SLR-M-2201 Sheet 1
SLR-M-2201 Sheet 2
SLR-M-2201 Sheet 3
SLR-M-2203 Sheet 1
SLR-M-2203 Sheet 2
SLR-M-2204
SLR-M-2205 Sheet 1

PBN Common:
SLR-PBM-227
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The (a)(1) scope extends from the steam generators and is bounded by valves
1MS-326A and 1MS-328A, 1RS-71 and 1RS-72, 2RS-71 and 2RS-72, 2MS-326A
and 2MS-328A, 2MS-326B and 2MS-328B, and RS-SA-1.

The (a)(2) boundaries continue from the (a)(1) boundaries and extend to the furthest
valves of all lines within the auxiliary building.

The subsequent license renewal boundaries of the main and auxiliary steam system
shown on the boundary drawings include components that form the system
boundaries with the following subsequent license renewal systems/components:
feedwater and condensate (Section 2.3.4.2), auxiliary feedwater (Section 2.3.4.3),
plant air (Section 2.3.3.15), steam generators (Section 2.3.1.5), service water
(Section 2.3.3.5), and plant sampling (Section 2.3.3.14). The boundary valves are
shown on the boundary drawings listed above and are generally just upstream or
downstream of the continuation flags to and from the other system boundary
drawings.

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Sense or provide process conditions and generate signals for reactor trip and
engineered safety features actuation.

(2) Provide emergency heat removal from the reactor coolant system using
secondary heat removal capability.

(3) Maintain containment pressure boundary integrity at the containment
penetrations including containment isolation.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for the ATWS, fire protection, EQ, and SBO programs.

UFSAR References

5.2
7.2
7.4
10.0
10.1
10.2
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Components Subject to AMR

Table 2.3.4-1 lists the main and auxiliary steam system component types that require
an AMR and their associated component intended functions.

Table 3.4.2-1 provides the results of the AMR.

Table 2.3.4-1
Main and Auxiliary Steam System Components Subject to Aging Management
Review

Component Type Component Intended Function(s)
Bolting Mechanical closure
Drain trap Pressure boundary

Filter housing

Leakage boundary (spatial)

Flow element

Leakage boundary (spatial)
Pressure boundary
Throttle

Heat exchanger (blowdown)

Leakage boundary (spatial)

Heat exchanger (blowdown evaporator vent
condenser)

Leakage boundary (spatial)

Heat exchanger (high pressure feedwater

Leakage boundary (spatial)

heater)

Heat exchanger (low pressure feedwater Leakage boundary (spatial)
heater)

Level element Leakage boundary (spatial)
Orifice Pressure boundary

Piping Leakage boundary (spatial)

Pressure boundary

Piping and piping components

Leakage boundary (spatial)
Pressure boundary

Structural integrity (attached)

Pump casing

Leakage boundary (spatial)

Rupture disc

Leakage boundary (spatial)

Steam trap

Leakage boundary (spatial)
Pressure boundary

Steel components adversely affected by boric
acid leakage

Leakage boundary (spatial)
Pressure boundary

2.34.2.

Strainer Leakage boundary (spatial)
Tank (blowdown) Leakage boundary (spatial)
Valve body Leakage boundary (spatial)
Pressure boundary
Feedwater and Condensate

Description

The feedwater and condensate system functions to condense the steam exhausted
from the low-pressure turbines, collect this condensate, and then send it back to the
steam generators for reuse. Components within the system are used to provide
emergency heat removal from the reactor coolant system using secondary heat
removal capability. The engineered safety features actuation system (ESFAS)
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provides actuation signals for feedwater isolation. The feedwater and condensate
system is normally in continuous operation during normal plant operation.

The principal components of the feedwater and condensate system are the
feedwater and condensate pumps, MFIVs, MFRVs and bypass valves, feedwater
heaters, and the associated piping and valves to support the system functions. The
condensate pumps take suction from the condenser hotwell and pump condensate
forward through low pressure feedwater heaters to the suction of the feedwater
pumps. The feedwater pumps then pump feedwater through a high-pressure
feedwater heater, through the MFIVs, MFRVs and bypass valves, and to the steam
generators. The MFIVs provide the primary means of isolating the main feedwater
flow to a faulted steam generator. They each contain two redundant solenoid valves
which energize to close the associated MFIV on a safety injection signal. The
MFRVs are a backup means of feedwater isolation for a faulted steam generator but
are the primary device for feedwater isolation on steam generator high-high water
level and reactor trip. The bypass valves are a primary isolation device for steam
generator high-high water level. Each feedwater line is equipped with two check
valves in series (one inside containment and one outside of containment) to prevent
reverse flow of feedwater or auxiliary feedwater away from the steam generators.

The portion of the feedwater and condensate system that contains components
subject to an AMR includes components from the MFRV and bypass valves to the
steam generators and piping segments near the condensate storage tanks (CSTs)
bounded by the CSTs, low flow makeup valve, high flow makeup valve, manual fill
valve, and valves downstream of the condensate transfer pump. Additionally, a
portion of nonsafety-related feedwater and condensate piping around the steam
generator blowdown heat exchangers and condensate transfer pumps are also
subject to an AMR, where it is in proximity to some vulnerable safety related
equipment.

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
There are no significant differences between these boundaries and the boundaries
identified as part of the original PBN license renewal effort.

The safety related portion of the system includes portions of drawings SLR-M-202
Sheet 2 and SLR-M-2202 Sheet 2; these boundaries extend from the steam
generators to the MFIVs (valves 3124 and 3125).

The remaining components on the drawings are in scope in accordance with

10 CFR 54.4(a)(2) and 10 CFR 54.4(a)(3). The (a)(3) components are those that
serve the functions described in Sections 3.3 through 3.6. The (a)(2) components
were determined via walkdowns which evaluated where nonsafety components may
impact safety-related components through spatial interactions. These boundaries
are based on proximity of nonsafety components to safety-related components and
may not appear sensible from the drawing alone (e.g., the boundary may be in the
middle of a line segment without a nearby valve or similar component).
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PBN Unit 1:

SLR-M-201 Sheet 3
SLR-M-202 Sheet 1
SLR-M-202 Sheet 2

PBN Unit 2:

SLR-M-2201 Sheet 3
SLR-M-2202 Sheet 1
SLR-M-2202 Sheet 2

PBN Common:
SLR-M-217 Sheet 1
SLR-PBM-228

The subsequent license renewal boundaries of the feedwater and condensate
system shown on the boundary drawings include components that form the system
boundaries with the following subsequent license renewal systems/components:
main and auxiliary steam (Section 2.3.4.1), auxiliary feedwater (Section 2.3.4.3),
steam generators (Section 2.3.1.5), service water (Section 2.3.3.5), and plant air
(Section 2.3.3.15). The boundary valves are shown on the boundary drawings listed
above and are generally just upstream or downstream of the continuation flags to
and from the other system boundary drawings. Where the system interface is not so
simple, more detailed descriptions are provided below. Also, the tube sides of
feedwater heaters 4A and 5A do not fall into the scope of 10 CFR 54.4(a)(2),
however the shell sides of these feedwater heaters fall into the scope of

10 CFR 54.4(a)(2) and are addressed as part of the main and auxiliary steam
system. The feedwater and condensate system interfaces with the auxiliary
feedwater system on drawing SLR-M-217 Sheet 1 at valves CS-173A and CS-173B.
The (a)(2) portion of the feedwater and condensate system extends from the
boundary valves to continuation flags for M-202 Sheet 1 D-10 and M-2202 Sheet 1
D-1.

The feedwater and condensate system interfaces with the main and auxiliary steam
system on drawing SLR-M-201 Sheet 3. The condensate portion of the drawing is in
scope in accordance with 10 CFR 54.4(a)(2) and extends from the fagade to the
blowdown heat exchangers on the condensate supply and return lines.

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Sense or provide process conditions and generate signals for reactor trip and
engineered safety features actuation.

(2) Provide emergency heat removal from the reactor coolant system using
secondary heat removal capability.

(3) Maintain containment pressure boundary integrity at the containment
penetrations including containment isolation.

(4) Isolate feedwater in the event of a faulted steam generator.
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Nonsafety-related components that could affect safety-related functions

(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of

a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for the ATWS, fire protection, EQ, and SBO.

UFSAR References

5.2
7.2
7.4
10.1

Components Subject to AMR

Table 2.3.4-2 lists the feedwater and condensate system component types that

require an AMR and their associated component intended functions.

Table 3.4.2-2 provides the results of the AMR.

Table 2.3.4-2

Feedwater and Condensate System Components Subject to Aging Management Review

Component Type

Component Intended Function(s)

Bolting

Mechanical closure

Flow element

Pressure boundary
Throttle

Level element

Leakage boundary (spatial)

Orifice

Leakage boundary (spatial)

Piping

Leakage boundary (spatial)
Pressure boundary

Piping and piping components

Leakage boundary (spatial)
Pressure boundary
Structural integrity (attached)

Pump casing

Leakage boundary (spatial)

Steam trap

Leakage boundary (spatial)

Steel components adversely affected by boric
acid leakage

Leakage boundary (spatial)
Pressure boundary

Tank (condensate receiver)

Leakage boundary (spatial)

Thermowell

Leakage boundary (spatial)

Valve body

Leakage boundary (spatial)
Pressure boundary
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2.3.43.

Auxiliary Feedwater

Description

The auxiliary feedwater system is designed to supply high-pressure feedwater to the
steam generators in order to maintain a water inventory for removal of heat energy
from the reactor coolant system by secondary side steam release in the event of
inoperability or unavailability of the main feedwater system. One turbine-driven
auxiliary feedwater (TDAFW) and one motor-driven auxiliary feedwater (MDAFW)
pump per unit are provided to ensure that adequate feedwater is supplied to the
steam generators for heat removal under all circumstances, including loss of power
and loss of normal heat sink. Auxiliary feedwater flow can be maintained until power
is restored or reactor decay heat removal can be accomplished by other systems.

The auxiliary feedwater system serves both units and consists of two electric
MDAFW pumps, two TDAFW pumps, two standby steam generator (SSG) feedwater
pumps, two condensate storage tanks, and the associated piping and valves to
support the system functions. Redundancy is provided by utilizing two pumping
systems, two different sources of power for the pumps, and two sources of water to
supply the pumps. Nitrogen bottles and air accumulators are provided for plant air
system backup to the auxiliary feedwater pump discharge valves and mini-flow
recirculation valves. The normal water supply source for auxiliary feedwater is by
gravity feed from two condensate storage tanks, while the backup safety related
supply is provided by the service water system.

Cooling water for the TDAFW pump and turbine bearing lubricating oil coolers is
supplied by water from the first stage of the pump discharge. Cooling water for the
SSG pump bearing lubricating oil coolers is supplied by the service water system.
The MDAFW pumps are air-cooled and do not require service water to cool the
bearings.

The portions of the auxiliary feedwater system subject to an AMR extend from the
condensate storage tanks to the steam generators.

Boundary

The SLR boundaries are reflected on the SLR boundary drawings listed below.
Compared with the original PBN license renewal effort, the boundaries are expanded
to include components on drawings SLR-M-217 Sheet 3 and SLR-M-2217 Sheet 1,
which show the two new motor-driven auxiliary feedwater pumps and associated
components. Screening of the steam supply to the TDAFW pumps is included with
the main steam system (Section 2.3.4.1).

The safety related portion of the system includes all of the piping and components on
drawings SLR-M-217 Sheet 2, SLR-M-217 Sheet 3, and SLR-M-2217 Sheet 1. The
safety related portion of SLR-M-217 Sheet 1 includes all of the piping and
components except for those portions in scope in accordance with

10 CFR 54.4(a)(2), as described below.

The (a)(2) boundary on SLR-M-217 Sheet 1 extends upstream from valves 119A and
120A toward the water treatment system interface, stopping downstream of the
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branch containing valve 71. Another (a)(2) boundary extends upstream from valve
118, stopping before reaching valve 69, HV-255, or the branch containing HV-261.

PBN Unit 1:
SLR-M-217 Sheet 3

PBN Unit 2:
SLR-M-2217 Sheet 1

PBN Common:
SLR-M-217 Sheet 1
SLR-M-217 Sheet 2

The subsequent license renewal boundaries of the auxiliary feedwater system shown
on the boundary drawings include components that form the system boundaries with
the following subsequent license renewal systems/components: main and auxiliary
steam (Section 2.3.4.1), auxiliary feedwater (Section 2.3.4.2), plant air

(Section 2.3.3.15), service water (Section 2.3.3.5), and steam generators

(Section 2.3.1.5). The boundary valves are shown on the boundary drawings listed
above and are generally just upstream or downstream of the continuation flags to
and from the other system boundary drawings.

System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Provide emergency heat removal from the reactor coolant system using
secondary heat removal capability.

(2) Provide heat removal from safety related heat exchangers
(3) Provide pressure boundary of safety related heat exchangers
(4) Isolate auxiliary feedwater in the event of a faulted steam generator.

(5) Maintain containment pressure boundary integrity at the containment
penetrations including containment isolation.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Maintain integrity of nonsafety-related components such that no interaction
with safety-related components could prevent satisfactory accomplishment of
a safety function.

Fire protection, EQ, PTS, ATWS, and SBO functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for the ATWS, fire protection, EQ, and SBO programs.

Point Beach Nuclear Plant Units 1 and 2 Page 2.3-77
Subsequent License Renewal Application Revision 0



Section 2 — Scoping and Screening Methodology and Results

UFSAR References

5.2
7.2
7.4
10.1

Components Subject to AMR

Table 2.3.4-3 lists the auxiliary feedwater system component types that require an
AMR and their associated component intended functions.

Table 3.4.2-3 provides the results of the AMR.

Table 2.3.4-3
Auxiliary Feedwater System Components Subject to Aging Management Review

Component Type Component Intended Function(s)
Accumulator Pressure boundary
Bolting Mechanical closure

Flow element

Pressure boundary

Heat exchanger (1/2P-29 lube oil cooler)

Heat transfer
Pressure boundary

Heat exchanger (P-38A/B bearing cooler)

Heat transfer
Pressure boundary

Orifice Pressure boundary
Throttle
Piping Leakage boundary (spatial)

Pressure boundary

Piping and piping components

Structural integrity (attached)

Pump casing

Pressure boundary

Steel components adversely affected by boric

Leakage boundary (spatial)

acid leakage Pressure boundary
Strainer Pressure boundary
Tank (condensate storage tank) Pressure boundary
Thermowell Pressure boundary
Turbine casing Pressure boundary
Valve body Leakage boundary (spatial)

Pressure boundary
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24,

241.

SCOPING AND SCREENING RESULTS: STRUCTURES

Containment Structure and Internal Structural Components

Description

The Unit 1 and 2 containment building structures consist of a prestressed, post
tensioned, reinforced concrete right cylinders with flat base slabs and shallow domed
roofs. Each containment structure has a 1/4 inch thick welded steel liner attached to
the inside face of the concrete shell to insure a high degree of leak tightness. The
structures provide biological shielding for both normal and accident situations. The
Unit 2 containment is essentially identical in design and construction to that of Unit 1
except that it is oriented to conform to the overall site plan. Each containment
structure is entirely housed in an unheated enclosure (fagade) that provides
protection from the weather.

The nominal 3-foot 6-inch-thick cylindrical wall and 3-foot-thick dome are prestressed
and post-tensioned. The nominal 9-foot-thick concrete base slab is reinforced with
high strength reinforcing steel. The slab is supported on H piles driven to refusal in
the underlying bedrock. Bearing plates are welded to the piles to transfer the pile
reaction to the concrete without exceeding the allowable concrete stresses. The
piles are embedded 3 feet into the mat. The H-piles are distributed under the mat
with added concentration of piles under the outer circumference of the mat where the
foundation loadings are greatest due to seismic or wind overturning forces.
Numerous mechanical and electrical systems penetrate the containment wall through
welded steel penetrations.

Dome and Cylinder Walls and Ring Girder - The concrete placement for the walls
was done in 10-foot high sections with vertical joints at the centerline of the six
buttresses. The cylinder wall contains both vertical and hoop (horizontal) tendons
contained in sheaths embedded in the concrete. The vertical tendons span the
length of the wall from the tendon gallery ceiling to the upper surface of the dome
ring girder. The vertical tendon sheaths alternate 8.5” (nominal) inside or outside the
centerline of the 3-foot 6-inch thick cylinder wall. The dome covers the containment
structure and consists of prestressed post-tensioned reinforced concrete that is
nominally 3-foot thick. The dome contains three groups of tendons that are 120°
apart from one another. Each tendon group consists of 49 parallel tendons that span
the entire dome and are anchored at the outside surface of the dome ring girder. At
the interface with the cylinder walls is the dome girder. The vertical outside surface
of the girder between these two plant elevations has a radius of 57-feet as compared
to outer cylinder wall surface radius of 56-feet. The upper surface on the girder
contains the top anchorages for the vertical wall tendons. The outside surface on the
girder contains the anchorages for the dome tendons.

Foundation Slabs - The concrete foundation mat serves as the structural foundation
support for the containment. It varies in thickness from 8-foot thick at the center to
11-foot 6-inch thick at the outside edge. The concrete mat is reinforced with high
strength reinforcing steel and is supported on H-piles. The reinforcing steel at the
mat periphery is extended upward into the containment’s cylinder walls providing an
integral bond between mat and wall cylinder.
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A tendon gallery provides access to the lower anchors of vertical wall tendons. The
gallery extends around the periphery of the foundation mat. The upper surface of the
tendon gallery contains the anchorages for the vertical wall tendons. The upper
2-feet 4-inches of the gallery intrudes into the bottom of the foundation mat.
Accordingly, the portion of the gallery below the foundation mat is not within the
scope of license renewal.

Steel Liner Plates - The interior of each containment is lined with steel plates that are
welded together. The liner plate covers the dome and cylinder walls and runs
between the floor and the mat foundation to form an essentially leak-tight barrier.
The liner helps assure leak tightness of the containment. The base liner is installed
on top of the structural slab and is covered with concrete. The frequent anchoring of
the plate to the concrete is designed to prevent significant distortion of the liner plate
during accident conditions and to ensure that the liner maintains its leak tight
integrity.

The exposed surface of the liner plate is coated with zinc silicate primer and an
epoxy topcoat finish. No paint was applied on liner surfaces in contact with concrete.
The liner plate was fabricated with a leak chase channel (LCC) system. The original
purpose of the LCC was to have the ability to pressure test the liner plate or
penetration welds for leaks without pressurizing the full containment structure. The
LCCs presently are not used but are considered an integral part of the liner plate and
therefore a part of the leak tight containment pressure boundary.

Anchors, Embedments and Attachments - Structural steel commodities include
anchors, embedments, and attachments, such as angles and anchor studs, that are
welded to the liner and serve to anchor each liner to the containment shells. In
addition, other anchors, embedments, and attachments are provided that serve to
transfer loads into the concrete cylinder walls or foundation mats from attachments to
the liners. Attachments to the liner that are integral with the liner and concrete
structure (i.e., attachment has corresponding anchor in concrete), include those
equipment or system supports connected to the inside face of the liner and thus
exposed to the interior of the containment.

The liner anchors and attachments are designed to maintain the essential leak-tight
barrier by preserving the integrity of the liner. The load carrying capacity of said
anchors and attachments is also required to ensure the supported equipment, such
as the polar crane brackets, can continue to perform safely as required.

Fuel Transfer Tubes - The fuel transfer tube penetrates the containment to link the
refueling canal inside the containment with the transfer canal in the spent fuel pit
room in the primary auxiliary building. The fuel transfer tube serves as the
underwater pathway for moving the fuel assemblies into and out of the containment
for refueling operation during plant shutdown. As part of the containment pressure
boundary, the fuel transfer tube must assure the essentially leak-tight barrier function
of the containment.

Penetrations - All containment penetrations are designed to maintain the essentially
leak-tight barrier to limit the release of radioactivity to ensure the requirements of
10 CFR 100 are met. In addition to supporting the essentially leak-tight barrier
function, each penetration performs service- related functions. Penetrations may
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also serve as support points for systems, such as piping passing through the
containment boundary. All piping and ventilation penetrations are of the rigid welded
type and are solidly anchored to the containment wall, thus eliminating the need to
use expansion bellows for containment barriers inside containment. Butt welds are
used between the penetration sleeve and process piping. Both flued ends and
drilled standard weight pipe caps are used for the closure piece between the sleeves
and the pipes. Electrical penetrations consist of carbon steel pipe canisters with
stainless steel header plates welded to each end.

Construction truss - The construction truss system provides support for the attached
containment spray piping. The original function of the radial construction truss was
to facilitate containment construction by acting as a concrete form. The trusses were
lowered away from the liner plate after the initial 8 in. of concrete reached design
strength, but prior to the placing of the balance of the dome concrete.

RC Class 1 Supports - The interface between the containment structure and the
Class 1 supports is at the containment’s concrete surface. The steel components
comprising the support structure, including structure fasteners and exposed portion
of the structure’s anchorage fasteners, are part of the Class 1 support. The RC
Class 1 supports are composed of the following: reactor vessel supports; steam
generator supports; reactor coolant pump supports, pressurizer supports and
pressurizer surge line supports.

Post-Tensioning System - The post-tensioning system for each containment consists
of numerous tendons placed around the containment walls, both vertically and
horizontally, and over the containment dome. The tendons are enclosed in a
sheathing system, which consists of spirally wound sheet metal tubing that acts as
housing for the tendons. The tendons are installed in the sheathing system, and then
tensioned to predetermined values depending on the prestress required for
containment integrity.

Each containment cylinder wall is prestressed by 168 vertical tendons, anchored at
the top surface of the ring girder and at the bottom of the base slab, and 367 hoop
tendons anchored at the six vertical buttresses. The dome consists of three groups
of 49 dome tendons oriented at 120° to each other, for a total of 147 tendons
anchored at the vertical face of the dome ring girder.

Boundary

The containment structure boundary is defined as the external surfaces of the
containment structure. The containment structural boundary includes all the
components that comprise the containment pressure boundary, which serves as the
third and final barrier against the release of radioactive material to the environment.
There are no significant differences between the current boundaries and those
identified as part of the original PBN license renewal effort.
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System Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Remain functional during and after a design basis event (DBE) to prevent the
uncontrolled release of radioactivity.

(2) Provide structural support to safety-related components.

(3) Provide shelter/protection to safety-related components and provide a missile
barrier to turbine-and tornado-generated missiles.

Nonsafety-related that could affect safety-related functions (10 CFR 54.4(a)(2)):

(1) The containment structures contain non safety-related SSCs which could
potentially affect the satisfactory accomplishment of safety-related functions.

Fire protection, EQ, PTS functions (10 CFR 54.4(a)(3)):

(1) Perform a function that demonstrates compliance with the Commission’s
regulations for fire protection

(2) House and/or support EQ components and components relied on for PTS.

UFSAR References

2.5
2.8
5.1
51.11
5.1.2.6
9.4

Subsequent License Renewal Drawings

The subsequent license renewal drawing for the containment structure is LR-C-3.

Components Subject to AMR

Table 2.4-1 lists the containment structure and internal structural component types
that require an AMR and their associated component intended functions.

Table 3.5.2-1 provides the results of the containment structure and internal
structural components AMR.
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Table 2.4-1

Containment Structure and Internal Structural Components Subject to Aging

Management Review

Component Type Intended Function(s)
Air lock, equipment hatches and accessories Fire barrier
Pressure boundary
Concrete Foundation / Basemat Direct flow

Pressure boundary
Structural support

Concrete Walls, Buttresses, Dome and Ring Girder

Fire barrier

Flood barrier
Missile barrier
Pressure boundary
Shelter, protection
Structural support

Concrete Internal Columns, Beams, Slabs and Walls

Fire barrier

Flood barrier
Missile barrier
Shelter, protection
Structural support

Concrete Tendon Gallery Walls

Shelter, protection

Construction truss

Structural support

H-Piles

Structural support

Fuel transfer tube (including penetration sleeves,
expansion joints and blind flange)

Fire barrier
Pressure boundary
Radiation shielding
Structural support

Liners (refueling cavity), and covers (sand box, Unit 1
sump A strainer)

Fire barrier
Pressure boundary
Radiation shielding

Liners (reactor cavity)

Radiation shielding
Structural support

Liner plate (containment)

Direct flow

Fire barrier
Pressure boundary
Structural support

Liner plate and keyway channels

Direct flow
Pressure boundary
Structural support

Liner plate anchors and attachments

Pressure boundary
Structural support

Liner plate moisture barrier (sealing compound)

Shelter, protection

Miscellaneous structural components.

Structural support

Penetration assemblies (elastomer)

Pressure boundary
Structural support

" Miscellaneous structural components inside Containment include ladders, stairs, handrails, gratings
such as Unit 1 flow diverters, platforms, and the RV core barrel support stand.
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Table 2.4-1

Containment Structure and Internal Structural Components Subject to Aging

Management Review

Component Type

Intended Function(s)

Penetration assemblies (Electrical)

Fire barrier
Pressure boundary
Structural support

Penetration assemblies (Mechanical)

Pressure boundary
Structural support

Penetration sleeves (Electrical)

Pressure boundary
Structural support

Penetration sleeves (Mechanical)

Pressure boundary
Structural support

Pressure-retaining bolting

Pressure boundary
Structural support

Primary shield wall (and biological shield wall)

Radiation shielding
Shelter, protection
Structural support

Radiant energy shields

Fire barrier

RC Class 1 supports

Structural support

RC Class 1 support bolting

Structural support

Reactor cavity seal ring

Pressure boundary

Refueling components (containment upender, davit arm)

Structural support

Service Level | coatings

Maintain adhesion

Sliding surfaces

Structural support

Tendons (post-tensioning system)

Structural support

Tendon anchorage and attachments

Pressure boundary
Structural support

Thermal Insulation (high temperature penetrations)

Insulate (thermal)

24.2. Circulating Water Pumphouse Structure

Description

The Circulating Water Pumphouse (CWPH) structure consists of four

interconnected facilities, the forebay, the CWPH building, the intake crib, and
the discharge flumes. Only the forebay and CWPH building are in the scope of
license renewal. In an emergency there are four separate flow paths into the
forebay (two intake pipes and two discharge flumes), only one of which is
needed. The intake crib (nonsafety-related) is completely submerged offshore.
It connects with the forebay's surge chambers via two 14-foot diameter pipes
that are buried below the lakebed. The forebay channels the lake water to the
pump bay within the CWPH building. The CWPH building contains pumps for
the Circulating Water system, Service Water system, and Fire Protection
system. Two discharge flumes (nonsafety-related) are attached to the east
wall of the forebay's seal wells and extend into Lake Michigan. Circulating
water discharge from the Units 1 and 2 condensers empties into their separate
seal wells via two 12-foot diameter pipes and then flows to the discharge

flumes via 14-foot diameter valves.

The forebay is a reinforced concrete structure (walls, floor) set back 65 feet

from the shoreline. The forebay is exposed to outdoor weather above and has
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vertical walls parallel and perpendicular to the shoreline that define its
boundary. The forebay and CWPH are supported on a spread mat foundation
upon glacial overburden above bedrock. This foundation forms the common
floor of the forebay and CWPH building at elevation (-)28-feet-6-inches. The
CWPH building is a seismic Class | reinforced concrete structure with its
operating floor at elevation 7-feet. The superstructure is constructed of
reinforced concrete walls around the periphery. Interior walls, which partially
segregate the Service Water system and Fire Protection system pumps from
the Circulating Water system pumps, consist of reinforced concrete. The roof
is a concrete slab supported on structural steel framing. The structural steel
frame is supported on concrete pilasters in the perimeter walls and steel
columns in the center of the building.

Boundary

The circulating water pumphouse boundary includes all the structural
components that comprise the circulating water pumphouse and forebay.
There are no significant differences between the current boundaries and those
identified as part of the original PBN license renewal effort.

Structure Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):
(1) Support and house six service water pumps.

Nonsafety-related functions that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Provide nonsafety-related flood barriers.
Fire protection functions (10 CFR 54.4(a)(3)):

(1) Structurally support and house two fire water pumps and a jockey
pump.

(2) Provide fire barriers.

UFSAR References

2.5
2.6
2.8
9.6
10.1

Subsequent License Renewal Drawing

The subsequent license renewal drawing for the circulating water pumphouse
structure is LR-C-3.
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Components Subject to AMR

Table 2.4-2 lists the Circulating Water Pumphouse structure component types that
require AMR and their associated component intended functions.

Table 3.5.2-2 provides the results of the AMR.

Table 2.4-2
Circulating Water Pumphouse Structure Subject to Aging Management Review
Component Type Intended Function(s)
Concrete basemat, foundation Structural support
Concrete external walls and roof Fire barrier

Flood barrier
Missile barrier
Shelter, protection
Structural support

Concrete forebay and pump bay Direct flow

Flood barrier
Shelter, protection
Structural support

Concrete internal columns, floors, walls Fire barrier Heat sink
Structural support

Fire rated doors Fire barrier

Miscellaneous structural components Flood barrier

Missile barrier
Structural support

Structural bolting Structural support

243.

Control Building Structure

Description

The Control Building (CB) is a rectangular, safety related, seismic Class | structure
that is constructed from reinforced concrete with internal bracing provided by
reinforced concrete walls, columns, and floors. The CB is adjacent to the Primary
Auxiliary Building and enveloped by the Unit 1 and Unit 2 Turbine Buildings. The CB
is enclosed within the Turbine Buildings but is an independent structure since it has
no fixed structural attachments with either the Turbine Buildings or the Primary
Auxiliary Building. The CB contains the Control Room, Computer Room, Control
Room Ventilation Room, Cable Spreading Room, Vital and Non-Vital Switchgear
Rooms, Battery Rooms, Auxiliary Feed Water Pumps, Train 'A' Emergency Diesel
Generators, and air compressors. The CB also provides support for the Condensate
Storage Tanks and operations offices. The CB structure consists of several areas on
four levels, which are separated by reinforced concrete walls and floors or concrete
masonry block walls. The building's basemat and foundation footings consist of
reinforced concrete supported on compacted subgrade.
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Boundary

The control building boundary includes all the structural components that comprise
the control building. There are no significant differences between the SLR boundary
and those identified as part of the original PBN license renewal.

Structure Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):
(1) Provide structural support and housing to safety related SSCs.
Nonsafety-related that could affect safety-related functions (10 CFR 54.4(a)(2)):

(1) Provide support to nonsafety-related SSCs such as flood barriers, HELB
barriers, and Control Room habitability (accident radiation shielding and
atmosphere control envelope).

Fire protection, Station Blackout (10 CFR 54.4(a)(3)):

(1) Provide structural support and housing to SSCs relied upon in safety
analyses or plant evaluations that perform a function directly supporting the
site’s implementation of Fire Protection regulations.

(2) Provide structural support and housing to SSCs relied upon in safety
analyses or plant evaluations that perform a function directly supporting the
site’s coping with a Station Blackout. The CB’s Control Room and Computer
Room reinforced concrete walls, floors and ceilings are credited as heat
sinks.

UFSAR References

754
9.8
A23

Subsequent License Renewal Drawing

The subsequent license renewal drawing for the control building is LR-C-3.

Components Subject to AMR

Table 2.4-3 lists the Control Building component types that require AMR and their
associated component intended functions.

Table 3.5.2-3 provides the results of the Control Building AMR.
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Table 2.4-3

Control Building Structure Subject to Aging Management Review

Component Type

Component Intended

Function(s)

Concrete basemat, foundation

Structural support

Concrete external walls and roof

Shelter, protection
Structural support

Concrete interior walls, ceiling, floors

Fire barrier

Flood barrier

Heat sink

HELB shielding
Missile barrier
Radiation shielding
Shelter, protection
Structural support

Door seals

Flood barrier

Fire rated doors

Fire barrier
Flood barrier

Glass windows

HELB shielding
Shelter, protection

Masonry (block) walls

Fire barrier
Flood barrier
Structural support

Miscellaneous structural components. 2

Flood barrier
HELB shielding
Missile barrier
Structural support

Penetration Seals

Flood barrier
Pressure boundary

Structural bolting

Structural support

Wooden beams

Missile barrier

2.4.4. Diesel Generator Building Structure

Description

The Diesel Generator Building (DGB) is a two-story rectangular, safety related,
seismic Class | structure with an attached nonsafety-related, seismic Class llI
stairway-passageway enclosure along the building's west side. The building is
an independent structure with no other buildings in its immediate vicinity. The
safety related, seismic Class | portion of the DGB is constructed from
reinforced concrete with internal bracing provided by reinforced concrete walls

2 Miscellaneous structural components include barrier/shield bracing, damper housing/frame, drain
covers and flanges, gratings, stairs, and platforms.
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and floors. The DGB houses the Train 'B' Emergency Diesel Generators,
including their support equipment and distribution switchgear, and the Fuel Oil
Storage Tanks, and fuel oil transfer pumps that service all four Emergency
Diesel Generators.

The seismic Class | part of the DGB consists of multiple compartments on two
levels. The building's basemat and foundation footings consist of reinforced
concrete supported on compacted subgrade. The building's highest level, the
reinforced concrete roof is at elevation 66-feet (nominal). The building's
nonsafety related seismic Class lll stairway-passageway enclosure is
constructed from structural steel and metal siding.

Boundary

The diesel generator building boundary includes all the structural components
that comprise the diesel generator building. The differences between the
current boundary and those identified as part of the original PBN license
renewal are limited to joint and penetration seals conservatively included in the
current boundary.

Structure Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):
(1) Provide structural support and housing to safety related SSCs.

Nonsafety-related functions that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Provide support to nonsafety-related SSCs whose failure could
adversely affect safety related functions.

Fire protection, Station Blackout functions (10 CFR 54.4(a)(3)):

(1) Provide structural support and housing to SSCs relied upon in safety
analyses or plant evaluations that perform a function directly supporting
the site’s implementation of Fire Protection regulation.

(2) Provide structural support and housing to SSCs relied upon in safety
analyses or plant evaluations that perform a function directly supporting
the site’s implementation of the Station Blackout regulation.

UFSAR References

8.8
A5.9
D.2

Subsequent License Renewal Drawing

The subsequent license renewal drawing for the diesel generator building is LR-C-3.
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Components Subject to AMR

Table 2.4-4 lists the Diesel Generator Building component types that require AMR
and their associated component intended functions.

Table 3.5.2-4 provides the results of the AMR.

Table 2.4-4
Diesel Generating Building Structure Subject to Aging Management Review

Component Intended

Component Type Function(s)
Concrete basemat, foundation Structural support
Concrete external walls and roof Flood barrier

Missile barrier
Shelter, protection
Structural support
Concrete interior walls, ceiling, and floors Flood barrier
Missile barrier
Shelter, protection
Structural support

Fire rated doors Fire barrier
Structural support

Joint and penetration seals Shelter, protection

Masonry (block) walls Fire barrier

Flood barrier
Structural support
Miscellaneous structural components Missile barrier
Structural support
Shelter, protection
Structural bolting Structural support

2.4.5. Facade (Unit 1/2) Structure

Description

The Unit 1 and Unit 2 Fagade Structures are seismic Class Il structures
consisting primarily of steel framing and metal siding. Each Fagade’s
perimeter wall framing is supported vertically on reinforced concrete walls that
are supported on an independent reinforced concrete foundation. The Facade
structures have no intermediate floors other than a stair tower that provides
access to upper elevations of the Primary Auxiliary Building and Containments.
The Fagades surround and enclose the reinforced concrete Containment
structures and function primarily to provide the Containments protection from
weather.

The top of each Fagade Structures' foundation is at elevation 6-feet-6-inches.
A reinforced concrete wall around the perimeter extends to elevation 31-feet.
Structural steel framing with metal siding extend from the concrete walls to the
roof, elevation 160-feet (hominal). Facade framing relies on lateral support
from the Primary Auxiliary Building steel superstructure and the Containment
building. Additionally, the Fagade roof is partially supported by the
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Containment concrete dome through steel base plates secured to the domes
with anchor bolts and structural steel.

Boundary

Each Facade Structure boundary includes the structural components that
comprise the Facade. The differences between the current boundary and
those identified as part of the original PBN license renewal are limited to joint
and penetration seals conservatively included in the current boundary.

Structure Intended Functions

Nonsafety-related functions that could affect safety-related functions
(10 CFR 54.4(a)(2)):

1) Attached to and enclose the containment structures, and houses the
reactor makeup water tank, as well as main steam and feedwater
piping. The structures provide no physical protection from design basis
external hazards. They provide weather protection for equipment and
personnel and improve the architectural treatment of the plant.

UFSAR References

5.1
6.2
10.2
A5

Subsequent License Renewal Drawing

The subsequent license renewal drawing for the fagade structures is LR-C-3.

Components Subject to AMR

Table 2.4-5 lists the Fagcade Structures component types that require AMR and their
associated component intended functions.

Table 3.5.2-5 provides the results of the AMR.
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Table 2.4-5
Facade Unit 1/2 Structure Subject to Aging Management Review
Component Intended
Component Type Function(s)

Concrete basemat, foundation Structural support
Concrete exterior walls Shelter, protection
Structural support

Concrete interior walls Shelter, protection
Structural support

Masonry (block) walls Shelter, protection
Structural support

Structural steel and miscellaneous structural components Structural support
Structural bolting Structural support

2.4.6. Fuel Oil Pumphouse Structure

Description

The Fuel Oil Pumphouse (FOPH) Structure is a rectangular, safety related,
seismic Class | structure constructed from reinforced concrete and concrete
masonry block. This building is an independent structure with no other
structures in its immediate vicinity. The FOPH building houses
nonsafety-related mechanical and electrical equipment, including the Gas
Turbine Fuel Oil Supply Pump, which is required for Gas Turbine Generator
(G05) operation. GO05 is relied upon as the Alternate AC (AAC) power source
during a station blackout (SBO) and is relied upon to supply power to safe
shutdown loads through the alternate shutdown equipment during a fire in
4160 V switchgear.

The FOPH Structure consists of several areas on two levels. Below grade, the
building consists of reinforced concrete floor (basemat), walls, and ceiling.
Above grade, the building is predominately concrete masonry block, except for
the reinforced concrete floor and stairwell enclosure and the concrete slab
roof. The building's basemat is at elevation 5-feet, the intermediate floor is at
elevation 25-feet-6-inches, and the concrete roof is at elevation
35-feet-4-inches (nominal).

Boundary

The Fuel Oil Pumphouse Structure boundary includes all the structural
components that comprise the Fuel Oil Pumphouse. The differences between
the current boundary and those identified as part of the original PBN license
renewal are limited to joint and penetration seals and above-grade masonry
(block) conservatively included in the current boundary.

Structure Intended Functions

Fire protection, Station Blackout functions (10 CFR 54.4(a)(3)):

(1) Provide support and protection for the Gas Turbine Fuel Oil Supply
Pump (P105) and associated components, which is required for G05

Point Beach Nuclear Plant Units 1 and 2 Page 2.4-14
Subsequent License Renewal Application Revision 0



Section 2 — Scoping and Screening Methodology and Results

operation. G05 and the associated support equipment are relied upon
in safety analyses and plant evaluations to support the site’s ability to
alternately power safe shutdown loads with a fire in the 4160 V
switchgear.

(2) Provide support and protection for P105 and associated components, which
is required for GO5 operation. G05 and the associated support equipment
are relied upon in safety analyses and plant evaluations to support the site’s
coping with a station blackout.

UFSAR References

8.9
A5

Subsequent License Renewal Drawing

The subsequent license renewal drawing for the fuel oil pumphouse structure is
LR-C-3.

Components Subject to AMR

Table 2.4-6 lists the Fuel Oil Pumphouse Structure component types that require
AMR and their associated component intended functions.

Table 3.5.2-6 provides the results of the AMR.

Table 2.4-6
Fuel Oil Pumphouse Structure Components Subject to Aging Management Review
Component Type Component Intended Function(s)
Concrete basemat, foundation Structural support
Concrete exterior walls and roof Flood barrier

Missile barrier
Shelter, protection
Structural support
Concrete interior walls Fire barrier
Missile barrier
Shelter, protection
Structural support
Masonry (block) walls Fire barrier
Shelter, protection
Structural support

Structural bolting Structural support
Structural steel and miscellaneous structural Structural support
components
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2.4.7. Gas Turbine Building Structure

Description

The Gas Turbine Building (GTB) Structure is a rectangular, nonsafety-related,
seismic Class 3 structure that is constructed from prefabricated metal wall and roof
panels attached to a structural steel frame. The building's structural steel frame is
supported by a reinforced concrete basemat and foundation. The building is an
independent structure with no other buildings in its immediate vicinity. The GTB
houses nonsafety-related G05 and its associated mechanical and electrical
equipment. GO05 is relied upon as the AAC power source during an SBO and is
relied upon to supply power to safe shutdown loads through the alternate shutdown
equipment during a fire in 4160 V switchgear.

The GTB consists of a single compartment. The building's basemat, building
elevation 0-feet-0-inches and foundation footings consist of reinforced concrete
supported on compacted subgrade. Equipment foundations are integral with the
building's basemat. The building's roof is at building elevation 16-feet-11-inches
(nominal).

Boundary

The Gas Turbine Building Structure boundary includes all the structural
components that comprise the Gas Turbine Building for operation of GO5 and
its associated electrical and mechanical equipment. The differences between
the current boundary and those identified as part of the original PBN license
renewal are that joint and penetration seals and miscellaneous structural
components are conservatively included in the current boundary.

Structure Intended Functions

Fire protection, Station Blackout functions (10 CFR 54.4(a)(3)):

(1) Provide support and protection for the Gas Turbine Fuel Oil Supply
Pump (P105), which is required for GO5 operation. G05 and the
associated support equipment are relied upon in safety analyses and
plant evaluations to support the site’s ability to alternately power safe
shutdown loads with a fire in the 4160 V switchgear.

(2) Provide support and protection for the P105, which is required for GO5
operation. G05 and the associated support equipment are relied upon
in safety analyses and plant evaluations to support the site’s coping
with a station blackout.

UFSAR References

8.9
A5

Point Beach Nuclear Plant Units 1 and 2 Page 2.4-16
Subsequent License Renewal Application Revision 0



Section 2 — Scoping and Screening Methodology and Results

Subsequent License Renewal Drawing

The subsequent license renewal drawing for the gas turbine building structure is
LR-C-3.

Components Subject to AMR

Table 2.4-7 lists the GTB Structure component types that require AMR and their
associated component intended functions.

Table 3.5.2-7 provides the results of the AMR.

Table 2.4-7
Gas Turbine Building Structure Components Subject to Aging Management Review

Component Intended

Component Type Function(s)
Concrete basemat, foundation Structural support
Concrete exterior walls Flood barrier

Missile barrier
Shelter, protection
Structural support
Concrete interior walls Fire barrier
Missile barrier
Shelter, protection
Structural support

Structural steel and miscellaneous structural components Shelter, protection
Structural support
Structural bolting Structural support
2.4.8. Primary Auxiliary Building Structure
Description

The Primary Auxiliary Building (PAB) is a rectangular, multi-floored, reinforced
concrete and steel framed structure consisting of a central area, and north and
south wings. The PAB internal bracing is provided by reinforced concrete
walls, floors, and slabs, and structural steel framing. The reinforced concrete
PAB central area, and portions of the reinforced concrete north and south
wings are seismic Class | structures. The PAB's steel superstructure is
seismic Class Ill. Each PAB area is founded on its own basemat. The PAB's
exterior is clad with metal wall panels. Four reinforced concrete pipeways
extend from the PAB through the Facades to the Containments.

The PAB north wing structure, column lines 13 to 15 at elevations 8-feet and
26-feet, is seismic Class |. Also included in the review of the PAB is a portion
of the South Service Building (SSB), a Class lll structure. The SSB that
extends from column line 5 to the north is within scope of license renewal. The
PAB south wing structure, column lines 5 to 10 at elevation 8 feet and column
lines 8 to 10 at elevation 26-feet, is seismic Class |. The PAB structure has
basement floors at elevations (-)19-feet-3-inches and (-)5-feet-3-inches, a
ground floor at elevation 8-feet, an intermediate floor at elevation 26-feet, and

Point Beach Nuclear Plant Units 1 and 2 Page 2.4-17
Subsequent License Renewal Application Revision 0



Section 2 — Scoping and Screening Methodology and Results

operating floors at elevations 46-feet, 52-feet, and 66-feet. The roof is at
elevation 111-feet-9-inches (nominally). The Boiler Room and Water Treating
areas located in the PAB north wing have a roof at elevation 52-feet.

Boundary

The Primary Auxiliary Building Structure boundary includes all the structural
components that comprise the Primary Auxiliary Building. There are no
significant differences between the current boundaries and those identified as
part of the original PBN license renewal , other than addressing the spent fuel
pool as a separate sub-structure.

Structure Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):
(1) Structurally support and house safety related equipment.

Nonsafety-related functions that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Structurally supports and houses nonsafety-related equipment which
can affect safety related equipment such as the Primary Auxiliary
Building crane, HELB and flood doors, and spray shields.

Fire protection functions (10 CFR 54.4(a)(3)):

(1) Masonry block walls and fire doors within the Primary Auxiliary Building
are relied upon for fire protection.

UFSAR References

1.3
6.2
A5

Subsequent License Renewal Drawing

The subsequent license renewal drawing for the primary auxiliary building structure
is LR-C-3.

Components Subject to AMR

Table 2.4-8 lists the Primary Auxiliary Building Structure component types that
require AMR and their associated component intended functions.

Table 3.5.2-8 provides the results of the AMR.
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Table 2.4-8
Primary Auxiliary Building Structure Subject to Aging Management Review
Component Type Comgzzim)l:(tse)nded
Concrete basemat, foundation Structural support
Concrete exterior walls and roof Fire barrier
Missile barrier
Shelter, protection
Structural support
Concrete interior walls, ceiling, and floors Fire barrier
Missile barrier
Shelter, protection
Structural support
Fire rated doors Fire barrier
Flood barrier
Masonry (block) walls Fire barrier
Structural support
Structural steel and miscellaneous structural components Structural support
Shelter, protection
New fuel storage racks Structural support
Penetration seals Flood barrier
Fire barrier
Structural bolting Structural support
2.49. Spent Fuel Pool and Transfer Canal
Description
The Spent Fuel Pool (SFP), a separate seismic Class | structure located within the
central area of the PAB, is founded on its own basemat supported by steel H-piles
driven to refusal into the bedrock. The SFP, including the transfer canal, is shared
by the two units, and is kept full of water during and after the first refueling. In
addition to new and used fuel storage racks, the SFP has an area set aside for
accepting spent fuel shipping casks or dry storage casks. Cask loading is also done
under water. Borated water is used to fill the spent fuel storage pool at a
concentration to match or exceed that used in the reactor cavity and refueling canal
during refueling operations.
The Boraflex associated with the fuel storage racks is no longer credited in the plant
CLB with maintaining SFP subcriticality, as described in amendments 236 and 240 of
the renewed operating licenses for PBN Unit 1 and Unit 2, respectively. As such,
Boraflex no longer has an intend function for SLR and is not subject to AMR.
Boundary
The Spent Fuel Pool boundary includes all the structural components that
comprise the Spent Fuel Pool and transfer canal. The refueling canal and
transfer tube are located inside the containment and addressed in
Section 2.4.1. The spent fuel pool is a sub-structure for and was addressed
with the Primary Auxiliary Building Structure for the original PBN license
renewal.
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Structure Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):
(1) Structurally support and house safety related SSCs.

UFSAR References

1.3
3.2
Figure 5.2-73-1
94
A5

Subsequent License Renewal Drawing

The subsequent license renewal drawing for the primary auxiliary building structure,
which includes the spent fuel pool is LR-C-3.

Components Subject to AMR

Table 2.4-9 lists the Spent Fuel Pool component types that require AMR and their
associated component intended functions.

Table 3.5.2-9 provides the results of the AMR.

Table 2.4-9
Spent Fuel Pool Subject to Aging Management Review

Component Type Componen_t Intended
Function(s)
Concrete foundation Structural support
Concrete spent fuel pool, transfer canal walls Flood barrier
Shelter, protection
Structural support
H - piles Structural support
Liner Pressure boundary
Miscellaneous structural components Structural support
Seals Pressure boundary
Spent fuel pool upender Structural support
Spent fuel storage racks Structural support
Seals Pressure boundary
Structural bolting Structural support
Transfer canal gates Pressure boundary

2.4.10. Turbine Building (Unit 1/2) Structure

Description

The Unit 1 and Unit 2 Turbine Buildings (TBs) are rectangular,
nonsafety-related, seismic Class Il structures that are constructed from
structural steel and reinforced concrete with internal bracing provided by
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structural steel columns and beams. The TBs are adjacent to the Primary
Auxiliary Building (PAB). The TBs are inline, with Unit 1 building being south of
Unit 2 building and their Unit 1 to Unit 2 interface being over the Control
Building (CB). The TBs enclose the CB, except for the CB's east and west
walls. Lateral bracing exists between the TB's structural steel framing and the
adjacent seismic Class Ill PAB's steel superstructure and South Service
Building steel framing. The TBs have no fixed structural attachments with the
adjacent seismic Class | structures, CB and PAB (lower reinforced concrete
portion).

The TB basemats, elevation 8-feet, and foundation footings consist of
reinforced concrete supported on compacted subgrade. The TB intermediate
floors, at elevations 26-feet and 44-feet, consist of either reinforced concrete
on metal decking or metal grating. The intermediate floors are supported by
the buildings' structural steel columns and beams. The TB roofs, elevation
109-feet (nominal), are supported by interconnected structural steel trusses.
The TB exterior consists primarily of metal wall panels.

Boundary

The Turbine Building Unit 1/2 Structure boundary includes all the structural
components that comprise the Turbine Building. The differences between the
current boundaries and those identified as part of the original PBN license
renewal are that joint and penetration seals are conservatively included in the
current boundary.

Structure Intended Functions

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Provide support to safety related and nonsafety-related SSCs, whose
failure could adversely affect safety related functions. These TB SSCs
include items such as the building’s support for the safety related Main
Steam and Feedwater valves, overhead crane (NUREG-0612),
Non-Vital Switchgear Area north wall HELB shield (Unit 2 only), and CR
ventilation air intake ducting (Control Room habitability).

Fire protection functions (10 CFR 54.4(a)(3)):
(1) Contains SSCs relied upon in safety analyses or plant evaluations that
perform a function directly supporting the site’s implementation of Fire

Protection regulations.

UFSAR References

1.3
10.2
A5
A7
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Subsequent License Renewal Drawing

The subsequent license renewal drawing for the turbine building structures is
LR-C-3.

Components Subject to AMR

Table 2.4-10 lists the Turbine Building Structure component types that require AMR
and their associated component intended functions.

Table 3.5.2-10 provides the results of the AMR.

Table 2.4-10
Turbine Building Structure Subject to Aging Management Review

Component Intended
Component Type Function(s)

Concrete basemat, foundation Structural support
Concrete exterior walls and roof Structural support
Concrete interior walls and ceilings Shelter, protection

Structural support
Masonry (block) walls Fire barrier

Structural support
Structural steel and miscellaneous structural components Structural support
Structural bolting Structural support

2.411. Yard Structures

Description

Yard Structures includes electrical manholes and duct banks, tank foundations,
SBO equipment foundations, tank and component foundations, block walls,
and earthen berm barrier.

Electrical manholes and duct banks contain safety related and
nonsafety-related cables. Manholes are a reinforced concrete box-type
structure with a reinforced concrete or cast-iron cover. Duct banks are
reinforced concrete structures that encase galvanized steel and PVC pipes
which act as conduit for the electrical cables. In-scope SBO components
include electrical distribution items needed for coping and power restoration.
Typical yard structures are the equipment foundations, pads, and support
structures. The gas turbine generator fuel oil tank foundations and
surrounding earthen berm are also included.

Other miscellaneous yard structures, such as the sewer sub-system
components (e.g., catch basins, head walls, manholes), road systems (e.g.
parking lots, roads, curbs, sidewalks), fencing and gates, yard transformer and
tower concrete foundations, lagoons and drainage ditches, concrete security
barriers, utility poles, transformer fire walls, and lake bank stabilization
materials (e.g., rip-rap), are not in the scope of subsequent license renewal.
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Boundary

The yard structures boundary includes all the in-scope structural components
that comprise the yard. There are no significant differences between the
current boundaries and those identified as part of the original PBN license
renewal effort, except for masonry walls that are conservatively included in the
current boundary.

Structure Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):

(1) Several electrical manholes and their associated duct banks contain
safety related cables (those cables prefixed with a 'Z' or 'W'). Electrical
systems and components vital to plant safety are designed as Class |,
which provides suitable protection against severe external
environmental phenomena.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Provide support to temporary flood barriers installed in the event of
maximum wave run-up at maximum lake level.

Fire protection, Station Blackout functions (10 CFR 54.4(a)(3)):

(1) Support the ability of the Gas Turbine Generator (G05) to alternately
power safe shutdown loads for fire scenarios in the Control Room, the
Cable Spreading Room, or the Vital Switchgear Room. The fuel oil
storage tank earthen berm confines flammable liquid.

(2) Directly support the ability of the Gas Turbine Generator (G05) to power
safety related buses 1/2-A05 and 1/2-A06 through the onsite 13.8kV
and 4160V electrical distribution systems. YARD assets also support
offsite power restoration through portions of the offsite 345kV and the
offsite 13.8kV electrical distribution systems. The Gas Turbine
Generator (G05) and associated support equipment are relied upon in
safety analyses and plant evaluations to support the site’s coping with a
station blackout.

UFSAR References

1.3
2.5
2.6
2.8
8.0.1
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Subsequent License Renewal Drawing

The subsequent license renewal drawings for the yard structures are LR-C-3;
LR-E-100, Sheet 1, and LR-6704-E03401.

Components Subject to AMR

Table 2.4-11 lists the Yard Structures component types that require AMR and their
associated component intended functions.

Table 3.5.2-11 provides the results of the AMR.

Table 2.4-11
Yard Structures Subject to Aging Management Review

Component Intended
Component Type Function(s)

Berm Fire barrier
Concrete foundations (tanks and components) Structural support
Concrete duct banks, manholes, trenches Shelter, protection

Structural support
Manholes Fire barriers
Manway insulation boards Structural support
Miscellaneous structural components Fire Barrier

Shelter, protection

Structural Support
Structural bolting Structural support

2.412. 13.8 kV Switchgear Building Structure

Description

The 13.8kV Switchgear Building Structure is a rectangular, nonsafety-related,
seismic Class lll, concrete and masonry block structure. The building is an
independent structure with no other buildings in its immediate vicinity. The
13.8kV Switchgear Building Structure houses nonsafety-related electrical
equipment, including 13.8kV Buses HO1, H02, and HO3 and 13.8kV Circuit
Breakers H52-10, H52-20, H52-21, H52-30, and H52-31. The Gas Turbine
Generator electrical power is supplied to the 13.8kV Power system via Circuit
Breaker H52-10 and tie Bus HO1. GO5 is relied upon as the Alternate AC
(AAC) power source during a station blackout (SBO) and is relied upon to
supply power to safe shutdown loads through the alternate shutdown
equipment during a fire in 4160 V switchgear.

The 13.8kV Switchgear Building Structure consists of a single level, which is
divided into three separate rooms by 8-inch masonry block walls. The
foundation consists of spread reinforced concrete footings and a reinforced
concrete basemat that provides the operating floor at elevation
26-feet-6-inches. The building's perimeter walls are constructed of both
poured reinforced concrete and masonry block. The roof is a concrete slab.
The west wall (rear) and portions of the north and south walls of the building
are set into an earthen embankment.
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Boundary

The 13.8 kV Switchgear Building Structure boundary includes all the structural
components that comprise the 13.8 kV Switchgear Building. The differences
between the current boundary and those identified as part of the original PBN
license renewal are the conservative inclusion of the roof, and miscellaneous
structural components that are an integral part of the building’s construction in
the current boundary, along with joint and penetration seals that permit
differential movement.

Structure Intended Functions

Fire protection, Station Blackout functions (10 CFR 54.4(a)(3)):

(1) Provide support and housing for SSCs that are relied upon in safety
analyses and plant evaluations to support site’s ability to alternately
power safe shutdown loads with a fire in the 4160 V switchgear.

(2) Provide support and housing for SSC that are relied upon in safety
analyses and plant evaluations to support the site’s coping with a
station blackout.

UFSAR References

8.2
8.9
A1

Subsequent License Renewal Drawing

The subsequent license renewal drawing for the 13.8kV switchgear building
structures is LR-C-3.

Components Subject to AMR

Table 2.4-12 lists the 13.8kV Switchgear Building Structure component types that
require AMR and their associated component intended functions.

Table 3.5.2-12 provides the results of the AMR.

Table 2.4-12
13.8 kV Switchgear Building Structure Components Subject to Aging
Management Review

Component Type Componen_t Intended
Function(s)

Concrete basemat, foundation Structural support
Concrete exterior walls and roof Shelter, protection

Structural support
Masonry (block) walls Structural support
Structural bolting Structural support
Structural steel and miscellaneous structural components Structural support
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2.4.13. Component Support Commodity

Description

The Component Support (CSUP) commaodity contains component and
equipment supports, pipe restraints, electrical raceways, and electrical
enclosures associated with Unit 1, Unit 2, and Common plant systems and
equipment. This commodity group includes the grout under the baseplate and
fasteners used with the support or equipment anchorage.

Generally, supports provide the connection between a system's equipment or
component and a plant structural member (e.g., wall, floor, ceiling, column,
beam). They provide support for distributed loads (e.g., piping, tubing, HVAC
ducting, conduit, cable trays) and localized loads (e.g., individual equipment).
Specific types of equipment and components evaluated as part of this
commodity group include:

e Raceways - Generic component type that is designed specifically for
holding electrical wires and cables, such as cable trays, exposed and
concealed metallic conduit or wireways. Commodity assets for
raceways include both the component and the component's support
and attachment. Underground ducts, a type of raceway, are included
with Yard Structures.

e Electrical Enclosures - Generic component type that contains electrical
components such as panels, boxes, cabinets, consoles, and bus ducts.
An electrical enclosure includes both the enclosure and its supports
and attachments.

e Pipe Supports - Includes all items used to support piping. The support
boundary includes all the auxiliary steel and fasteners back to the
structure's surface.

¢ Pipe Restraints - Failure and seismic restraints that limit pipe
movement during postulated events. Includes structural steel and
fasteners (e.g., bolts, studs, nuts).

e Equipment Supports - Includes structural steel, fasteners (e.g., bolts,
studs, nuts), and vibration mounts (isolation elements) that secure
equipment to structures. Supports for RCS Class 1 components (RCS
Class 1 supports) are addressed in Section 2.4.1.

e HVAC Duct Supports - Includes structural steel and fasteners (e.g.,
bolts, studs, nuts) that support/attach ventilation duct to structures.

The CSUP commodity for SLR also includes insulation and insulation jacketing
that surround various mechanical components, whereas insulation is integral to
the electrical commodities addressed in Section 2.5.

The CSUP commodity excludes jet impingement barriers (e.g., High Energy
Line Break barriers), and miscellaneous plant structures and their details (e.g.,
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stairs, platforms, crane rails). These items were evaluated with the structure
where they are located.

Boundary

The CSUP boundary includes all the structural components that comprise the
CSUP commodity. The differences between the current boundaries and those
identified as part of the original PBN license renewal effort are the conservative
inclusion of insulation/jacketing in the current boundary.

Commodity Intended Functions

Safety-related functions (10 CFR 54.4(a)(1)):
(1) Provide structural support for safety related SSCs.

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) Provide structural support for nonsafety-related SSCs whose failure
could prevent satisfactory accomplishment of station blackout, fire
protection, or safety related functions.

Fire protection, Environmental Qualification, Anticipated Transient without
Scram, Station Blackout functions (10 CFR 54.4(a)(3)):

(1) Provide support for SSCs that are relied upon in safety analyses and
plant evaluations to support site’s implementation of Fire Protection
regulations.

(2) Provide support for environmentally qualified SSCs.
(3) Provide support for SSCs that are relied upon in safety analyses and
plant evaluations to support site’s implementation of Anticipated

Transient without Scram regulations.

(4) Provide support for SSC that are relied upon in safety analyses and
plant evaluations to support the site’s coping with a station blackout.

UFSAR References

1.2

Subsequent License Renewal Drawing

None.

Components Subject to AMR

Table 2.4-13 lists the Component Support Commaodity component types that require
AMR and their associated component intended functions.
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Table 3.5.2-13 provides the results of the AMR.

Table 2.4-13
Component Supports Commodity Group Subject to Aging Management Review
Component Type Component Intended Function(s)

Anchorage / embedment Structural support
ASME Class 2 and 3 supports Pipe whip restraint

Structural support
ASME Class 2 and 3 structural bolting Structural support
Building concrete at locations of expansion and grouted Structural support
anchors; grout pads for support base plates
Component supports Structural support
Electrical enclosures - panels, boxes, cabinets, Shelter, protection
consoles Structural support
High-strength structural bolting Structural support
Insulation Insulation jacket integrity
Pipe restraints and HVAC duct supports Pipe whip restraint

Structural support
Structural bolting Structural support
Vibration isolation elements Structural support

2.4.14. Fire Barrier Commodity

Description

The Fire Barrier commodity includes all fire stops and fire wraps used
throughout the site that are credited in the Fire Protection Program Design
Document. Fire stops are the fire barrier penetration seals and cable tray fire
stops. Fire wraps are an envelope system installed around electrical
components, conduits, and cabling to maintain safe shutdown functions free of
fire damage. In addition, structural steel member fire proofing would be
considered a fire wrap.

Fire stops provide a fire resistance equivalent to the rating of the fire barrier in
order to prevent the spreading of fire to adjacent fire areas or fire zones.
Penetration seals are used to close openings in ceilings, floors, and walls.
These openings may be electrical (e.g., cables, cable trays, conduits) or
mechanical penetrations (e.g., pipes, instrument lines, ventilation ducts).
Cable tray fire stops are a type of barrier that prevents the propagation of fire
along the length of cables. Fire wrap is used to fulfill separation requirements
between electrical trains when physical separation is restricted by spatial
design considerations.

Fire doors, curbs, dikes, structural fire proofing, and hollow concrete block
walls are evaluated as part of the structure where they are located. Fire
damper and louver housings (e.g., through-wall and in-duct) are included here
(scoped and screened independently). Fire detection and alarm (e.g., smoke
detectors), and fire suppression (e.g., automatic sprinklers, automatic halon
systems) are evaluated in the Fire Protection system in Section 2.3.3.6.
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Boundary

The Fire Barrier commodity boundary includes all the structural components
that comprise the Fire Barrier commodity. There are no significant differences
between the current boundaries and those identified as part of the original PBN
license renewal.

Commodity Intended Functions

Fire protection functions (10 CFR 54.4(a)(3)):

(1) Fire Areas and their boundaries have been identified and analyzed and
determined to provide sufficient protection to prevent the spread of a
fire beyond the boundaries.

UFSAR References

9.10

Subsequent License Renewal Drawing

None.

Components Subject to AMR

Table 2.4-14 lists the Fire Barrier Commodity component types that require AMR and
their associated component intended functions.

Table 3.5.2-14 provides the results of the AMR.

Table 2.4-14
Fire Barrier Commodity Group Subject to Aging Management Review

Component Intended
Component Type Function(s)
Fire barrier penetration seals Fire barrier
Fire damper and louver frames Fire barrier
Fireproofing Fire barrier
Fire stops and wraps Fire barrier
2.4.15. Cranes, Hoists, and Lifting Devices
Description
The Cranes, Hoists, and Lifting Devices system consists of fuel handling cranes and
load handling systems that comply with NUREG-0612. The fuel handling cranes
include the reactor cavity manipulator cranes and the SFP bridge crane. Fuel
handling cranes are not within the scope of subsequent license renewal for they
have no intended function, i.e., they are not safety related or heavy load capacity.
Furthermore, as described in response to RAI 2.4-9 and NUREG-1839 for the
current renewed licenses, the manipulator crane and SFP crane do not have the
potential to impact safety related components during normal plant operation. In
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addition, the potential radiological consequences for the postulated fuel handling
accident as described in UFSAR Chapter 14.2.1 are well within the dose guidelines
of 10 CFR 100.

The NUREG-0612 load handling systems include the Containment Cranes, the
Auxiliary Building Main Crane, and the Turbine Building Overhead Crane. This
system also includes the Emergency Diesel Generator GO3 and G04 Cranes and
Monorails (Diesel Generator Building), the RCP Motor Lifting Devices, and the
Reactor Vessel Head and Internals Lifting Rigs. The specific components
comprising this system are the structural members (bridge and trolley) of these
heavy load cranes and lifting devices, including the crane rails and hardware.

These load-handling systems were identified to have the potential for a heavy load
drop, which could result in damage to safe shutdown equipment. The remainder of
the cranes, hoists, and lifting devices are excluded due to their load carrying capacity
(being less than that of a heavy load) or their lack of proximity to safe shutdown
equipment.

Boundary

The Cranes, Hoists, and Lifting Devices boundary includes all the structural
components that comprise the Cranes, Hoists, and Lifting Devices that meet
NUREG-0612. The boundary is limited to the load-bearing components that
structurally support the heavy loads in a passive manner. This includes the bridge
and trolley items such as structural beams, girders, and rails. There are no
significant differences between the current boundary and those identified as part of
the original PBN license renewal.

System Intended Functions

Nonsafety-related components that could affect safety-related functions
(10 CFR 54.4(a)(2)):

(1) By definition of NUREG 0612, the safe handling of heavy loads is a nonsafety
affecting safety function or the load handing systems are required to meet
single failure proof criteria.

UFSAR References

A3

Subsequent License Renewal Drawing

None.

Components Subject to AMR

Table 2.4-15 lists the Cranes, Hoists, and Lifting Devices component types that
require AMR and their associated component intended functions.

Table 3.5.2-15 provides the results of the AMR.
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Table 2.4-15
Cranes, Hoists, and Lifting Devices Subject to Aging Management Review
Component Intended
Component Type Function(s)
Bridge and Trolley Framing Structural support
Crane Rails Structural support
Lifting Devices Structural support
Monorails Structural support
Rail Hardware Structural support
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2.5.

2.51.

SCOPING AND SCREENING RESULTS: ELECTRICAL AND INSTRUMENTATION
AND CONTROLS

The determination of electrical systems that fall within the scope of subsequent license
renewal is made through the application of the process described in Section 2.1. The
results of the electrical systems scoping review are contained in Section 2.2.

The methodology used in identifying electrical and I&C components requiring an AMR is
discussed in Section 2.1.5.3. The screening for electrical and 1&C components was
performed on a generic component commodity group basis for the in-scope PBN
systems, structures and commodity groups evaluated in Table 2.2-1. The methodology
employed is consistent with the guidance in NEI 17-01.

The interface of electrical and 1&C components with other types of components and the
assessments of these interfacing components are provided in the appropriate
mechanical or structural sections. For example, the assessment of electrical racks,
panels, frames, cabinets, cable trays, conduits, and their supports is provided in the
structural assessment documented in Sections 2.4 and 3.5.

The electrical and I&C components included in the screening were the separate
electrical and 1&C components that were not parts of larger components. For example,
the wiring, terminal blocks, and connections located internal to a breaker cubicle were
considered to be parts of the breaker. Accordingly, the breaker was screened, but not
the internal parts of the breaker.

Electrical and I&C Component Commodity Groups

2.5.1.1. Identification of Electrical and I&C Components

The electrical and I&C component commodity groups were identified from a review of
electrical systems within the scope of 10 CFR 54, controlled electrical drawings,
NAMS, and interface with parallel mechanical and structural screening efforts. This
commodity based approach, whereby component types with similar design and/or
functional characteristics are grouped together, is consistent with guidance from

NEI 17-01 and Table 2.1-6 of NUREG-2192. The in-scope electrical and 1&C
component commodity groups identified at PBN Units 1 and 2 are listed in

Table 2.5-1.

2.51.2. Application of Screening Criterion 10 CFR 54.21(a)(1)(i) to the Electrical and

1&C Components and Commodities

Following the identification of the electrical components and commodity groups, the
criterion of 10 CFR 54.21(a)(1)(i) is applied to identify electrical commodity groups
that perform their functions without moving parts or without a change in configuration
or properties. The following electrical commodity groups meet the screening criteria
of 10 CFR 54.21(a)(1)(i) for PBN:
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e Insulated cables and connections

e Electrical and I&C penetration assemblies
e Metal Enclosed Bus

e High voltage insulators

e Switchyard bus

e Transmission conductors

e Uninsulated ground conductors
2.5.1.3. Elimination of Electrical and I&C Commodity Groups Not Applicable to PBN
The following electrical and I&C commodity groups are not applicable to PBN:

Cable Tie-Wraps

At PBN, cable fasteners and tie-wraps are intended to be used for training cables,
assembling wires or cables into neat bundles and for general housekeeping
purposes. They are not considered a cable support. Electrical cable tie-wraps do
not function as cable supports in raceway support analyses; therefore, the
installation and inspection criteria is limited to the application of standard practices in
providing quality cable bundles and cable placement. Seismic qualification of cable
trays does not credit the use of electrical cable tie-wraps. Cable tie-wraps have no
SLR intended functions as defined in 10 CFR 54.4(a). Since cable tie-wraps do not
have a SLR intended function, they are not subject to an AMR.

Cable Bus

Cable bus is a variation of metal enclosed bus which is similar in construction to a
metal enclosed bus, but instead of segregated or nonsegregated electrical buses,
cable bus is comprised of a fully enclosed metal enclosure that utilizes three-phase
insulated power cables installed on insulated support blocks. Cable bus may omit
the top cover or use a louvered top cover and enclosure. Both the cable bus and
enclosures are not sealed against intrusion of dust, industrial pollution, moisture,
rain, ice and, therefore, may introduce debris into the internal cable bus assembly.
Cable bus is not utilized at PBN. Accordingly, cable bus is not subject to an AMR.

Fuse Holders (Metallic Clamps)

The cables and connections commodity group includes fuse holders (fuse blocks).
Consistent with NUREG-2191, XI.E5, Fuse Holders, the screening of fuse holders
(metallic clamps) applies to those that are not part of a larger (active) assembly.
Fuse holders inside the enclosure of an active component, such as switchgear,
power supplies, power inverters, battery chargers, and circuit boards are considered
piece parts of the larger assembly. Since piece parts and subcomponents in such an
enclosure are routinely inspected and regularly maintained as part of the plant’s
normal maintenance and surveillance activities, they are not subject to an AMR.

For original License Renewal, PBN determined aging management of fuse holders
would be required for those cases where fuse holders are not considered
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2.51.4.

subcomponent parts of a larger assembly. However, no fuse holders were identified
at PBN that are located outside of a larger active component and thus no separate
aging management program was proposed for fuse holders. Prior to entering into
the first period of extended operation (PEO), PBN conducted a readiness
assessment by performing a gap analysis with respect to fuse holders
(NUREG-1801, Revision 2, Section XI.E5). This assessment is documented in the
corrective action system. The gap analysis concluded PBN had not identified any
fuse holders outside the enclosure of an active component that require aging
management.

To validate that no fuse holders at PBN are located outside of a larger active
component for SLR, a two (2) part site evaluation was performed. First, an
evaluation of the sites engineering change (EC) process was undertaken and it was
concluded PBN had not identified any fuse holders outside the enclosure of an active
component that require aging management under the EC process. Second, a plant
equipment database query from 2010 to January 2020 was developed to confirm the
results of the EC process evaluation. The results of the equipment database
evaluation confirmed (consistent with the EC process evaluation) there are no fuses
that support a system level intended function that are not part of an active
component such as switchgear, power supplies, power inverters, battery chargers,
load centers, and circuit boards. It is concluded that fuses, including metallic clamps
for the fuse clips of the fuse holders are considered piece parts of a larger assembly
and are thereby not subject to an AMR.

Uninsulated Ground Conductors

Uninsulated ground conductors are electrical conductors (e.g., copper cable, copper
bar) that are uninsulated (bare) and are used to make ground connections for
electrical equipment. Uninsulated ground conductors are connected to electrical
equipment housings and electrical enclosures as well as metal structural features
such as the cable tray system and building structural steel. Uninsulated ground
conductors are connected by compression or fusion (soldered or welded)
connections to interfacing equipment. Compression and fusion connections involve
various types of metals and other inorganic materials that have no aging effects that
would result in loss of intended function.

Uninsulated ground conductors enhance the capability of the electrical system to
withstand electrical system disturbances (e.g., electrical faults, lightning surges) for
equipment and provide personnel protection. Uninsulated ground conductors are
always isolated or insulated from the electrical operating circuits and are not required
for those circuits or equipment to perform their intended functions. Uninsulated
ground conductors are not mentioned in the FSAR nor used in the PRA analysis for
plant safety evaluations. Therefore, uninsulated ground conductors are not within
the scope of SLR for PBN.

Application of Screening Criteria 10 CFR 54.21(a)(1)(ii) to Electrical and I&C
Commodity Groups

The 10 CFR 54.21(a)(1)(ii) screening criterion was applied to the specific
commodities that remained following application of the 10 CFR 54.21(a)(1)(i)
criterion. Criterion 10 CFR 54.21(a)(1)(ii) allows the exclusion of those commodities
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that are subject to replacement based on a qualified life or specified time period.
The only electrical commodities identified for exclusion by the criteria of

10 CFR 54.21(a)(1)(ii) are electrical and 1&C components and commodities included
in the EQ Program. This is because electrical and 1&C components and
commodities included in the EQ Program have defined qualified lives and are
replaced prior to the expiration of their qualified lives. No electrical and I1&C
components and commodities within the EQ Program are subject to AMR in
accordance with the screening criterion of 10 CFR 54.21(a)(1)(ii). Note that TLAAs
associated with electrical and I&C components within the EQ Program are discussed
in Section 4.4.

Insulated Cables and Connections

The function of insulated cables and connections is to electrically connect specified
sections of an electrical circuit to deliver voltage, current, or signals. Electrical
cables and their required terminations (i.e., connections) are reviewed as a single
component commaodity group. The types of connections included in this review are
splices, connectors, and terminal blocks. Numerous insulated cables and
connections are included in the EQ Program. The insulated cables and connections
that are included in this program have a qualified life that is documented in the EQ
Program. Components in the EQ Program are replaced prior to the expiration of
their qualified life. Accordingly, all insulated cables and connections within the EQ
Program are replacement items under 10 CFR 54.21(a)(1)(ii) and are not subject to
an AMR. Note that TLAAs associated with electrical/I&C components within the EQ
Program are discussed in Section 4.4.

Insulated cables and connections that perform an intended function within the scope
of SLR, but are not included in the EQ Program, meet the criterion of
10 CFR 54.21(a)(1)(ii) and are subject to an AMR.

Switchyard Bus, High Voltage Insulators, Transmission Conductors

NUREG-2191, Chapter VI.A, addresses components that are relied upon to meet the
SBO requirements for restoration of offsite power. This guidance is consistent with
the guidance provided to the original license renewal applicants under NRC letter
dated April 1, 2002. An evaluation was performed as part of the original PBN license
renewal effort to determine the restoration power path for offsite power following an
SBO event based on the guidance of the NRC letter. Consistent with the evaluation
performed for the original PBN license renewal application used for the first period of
extended operation, the switchyard commodities of switchyard bus, high-voltage
insulators, transmission conductors, and metal enclosed bus perform an intended
function for restoration of offsite power following an SBO event. Additionally, none of
these commodities are included in the EQ Program. Thus, these commodities meet
the criterion of 10 CFR 54.21(a)(1)(ii) and are subject to an AMR.

The electrical interconnection between PBN Units 1 and 2 and the offsite
transmission network and the off-site power recovery paths following an SBO are
highlighted on electrical boundary drawing SLR-ELECTRICAL-E1.

Point Beach Nuclear Plant Units 1 and 2 Page 2.5-4
Subsequent License Renewal Application Revision 0



Section 2 — Scoping and Screening Methodology and Results

Electrical and I1&C Penetration Assemblies

There are fifty-eight (58) electrical penetration assemblies per unit installed at PBN
consisting of three types. Electrical and 1&C penetration assemblies included in the
EQ Program have a qualified life that is documented. Therefore, electrical and 1&C
penetration assemblies in the EQ Program do not meet the criterion of

10 CFR 54.21(a)(1)(ii) and are not subject to an AMR.

Electrical and I&C penetration assemblies that are within the scope of SLR, but not
included in the EQ Program, meet the criterion of 10 CFR 54.21(a)(1)(ii) and are
subject to an AMR.

Metal Enclosed Bus

Metal enclosed bus (MEB) is used to connect two or more elements (i.e., electrical
equipment such as switchgear and transformers) of an electrical circuit. This
commodity group includes three broad categories of MEB; isolated (iso) phase bus,
non-segregated phase bus, and segregated phase bus. Iso-phase bus is electrical
bus in which each phase conductor is enclosed by an individual metal housing
separated from adjacent conductor housings by an air space. Non-segregated
phase bus is electrical bus constructed with all phase conductors in a common
enclosure without barriers (only air space) between the phases. Segregated phase
bus is electrical bus constructed with all phase conductors in a common enclosure
but segregated by metal barriers between phases. Segregated phase bus is not
utilized at PBN and the iso-phase bus does not perform or support a SLR intended
function. Only non-segregated MEB in the 13.8kV, 4.16 kV and 480V systems
perform a SLR intended function and none of this MEB is in the EQ Program.
Therefore, non-segregated MEB in the 13.8kV, 4.16 kV and 480V systems meet the
criterion of 10 CFR 54.21(a)(1)(ii) and are subject to an AMR.

2.5.2. Electrical and 1&C Commodity Groups Subject to Aging Management Review
Table 2.5-2 lists the electrical and I&C commodity groups that require AMR and their
associated component intended functions.

Table 3.6.2-1 provides the results of the AMR.
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Table 2.5-1
Electrical and 1&C Component Commodity Groups Installed at PBN for In-Scope Systems

Alarm Units Electrical/I&C Light Bulbs Solenoid Operators
Analyzers Penetration Assemblies | Load Centers Signal Conditioners
Loop Controllers Solid-State Devices
Annunciators Elements Meters Splices
Batteries Fuses Motor Control Centers Surge Arresters
Chargers Generators Motors Switches
Circuit Breakers Heat Tracing Power Distribution Switchgear
Panels
Converters Electric Heaters Power Supplies Switchyard Bus
Communication High-Voltage Insulators | Radiation Monitors Terminal Blocks
Equipment
Electrical Bus Indicators Recorders Thermocouples
(aka Metal Enclosed Cables and Regulators Transducers
Bus) Connections
Electrical Controls and Relays Transformers
Panel Internal Inverters RTDs Transmitters
Component Assemblies | Isolators Sensors Transmission
Conductors
Uninsulated Ground
Conductors
Table 2.5-2

Electrical and Instrumentation and Control Systems Components Subject to Aging
Management Review

Structure and/or Component/ Commodity

Component Intended Function(s)

Non-EQ Insulated Cables and Connections

Electrical continuity

Non-EQ Electrical/I&C Penetration Assemblies

Electrical continuity

Metal Enclosed Bus-conductors
Metal Enclosed Bus-insulators
(Includes sections used for SBO recovery)

Electrical continuity
Insulate (electrical)

High-Voltage Insulators (for SBO recovery)

Insulate (electrical)

(for SBO recovery)

Switchyard Bus and Connections

Electrical continuity

(for SBO recovery)

Transmission Conductors and Connections

Electrical continuity
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3.0

AGING MANAGEMENT REVIEW RESULTS

This chapter provides the results of the AMR for those systems and structures in the
scope of SLR as shown in Table 2.2-1. Organization of this chapter is based on Tables
3.1-1 through 3.6-1 of NUREG-2192, “Standard Review Plan for the Review of
Subsequent License Renewal Applications for Nuclear Power Plants”.

The major sections of this chapter are:

®* Aging Management of Reactor Vessel, Internals, and Reactor Coolant System
(Section 3.1)

® Aging Management of Engineered Safety Features (Section 3.2)
® Aging Management of Auxiliary Systems (Section 3.3)
® Aging Management of Steam and Power Conversion Systems (Section 3.4)

® Aging Management of Containments, Structures, and Component Supports
(Section 3.5)

® Aging Management of Electrical and Instrumentation and Controls (Section 3.6)

Descriptions of the service environments that were used in the mechanical systems
AMR to determine aging effects requiring management are included in Table 3.0-1,
Mechanical System Service Environments. The environments used in the AMRs are
listed in the Environment column. The third column identifies one or more of the
NUREG-2191, “Generic Aging Lessons Learned for Subsequent License Renewal
(GALL-SLR) Report,” environments that were used when comparing the PBN AMR
results to the NUREG-2191 results. Structural service environments are in Table 3.0-2
and electrical service environments are in Table 3.0-3. The definitions of those
environments correspond to the definitions in NUREG-2191, Section IX.D.

The remaining AMR results information in Section 3 is presented in the following two
tables:

Table 3.x.1 - where '3' indicates the SLRA Section number, 'x' indicates the

subsection number from NUREG-2191, and '1' indicates that this is the first Table type in
Section 3. For example, in the Reactor Vessel, Internals, and Reactor Coolant system
subsection, this Table would be number 3.1.1, in the Engineered Safety Features
subsection, this Table would be 3.2.1, and so on. For ease of discussion, this Table will,
hereafter, be referred to in this Section as “Table 1.”

Table 3.x.2-y - where '3’ indicates the SLRA Section number, 'x' indicates the
subsection number from NUREG-2191, and '2' indicates that this is the second
Table type in Section 3; and 'y' indicates the Table number for a specific system. For
example, for the reactor vessel, within the Reactor Vessel, Internals, and Reactor
Coolant system subsection, this Table would be 3.1.2-1 and for the reactor vessel
internals, it would be Table 3.1.2-2. For the containment spray system, within the
Engineered Safety Features subsection, this Table would be 3.2.2-1. For the next
system within the Engineered Safety Features subsection, it would be Table 3.2.2-2.
For ease of discussion, this Table will, hereafter, be referred to in this section as
“Table 2."
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Table Description
Table 1

The purpose of Table 1 is to provide a summary comparison of how the facility aligns
with the corresponding tables of NUREG-2192. The Table is essentially the same as
Tables 3.1-1 through 3.6-1 provided in NUREG-2192, except that the “New, Modified,
Deleted, Edited Item,” “ID” and “Type” columns have been replaced by an “ltem Number”
column, and the “GALL-SLR Item” column has been replaced by a “Discussion” column.

The “ltem Number” column provides the reviewer with a means to cross-reference from
Table 2 to Table 1.

The “Discussion” column is used to provide clarifying or amplifying information. The
following are examples of information that might be contained within this column:

® “Further Evaluation Recommended” information or reference to where that
information is located

® The name of a plant specific aging management program being used, if
applicable

® Exceptions to the NUREG-2191 assumptions, if applicable

® Adiscussion of how the line is consistent with the corresponding line item in
NUREG-2191, when that may not be intuitively obvious

® Adiscussion of how the item is different than the corresponding line item in
NUREG-2191 when it may appear to be consistent (e.g., when there is exception
taken to an aging management program that is listed in NUREG-2191), if
applicable

The format of Table 1 provides the reviewer with a means of aligning a specific Table 1
row with the corresponding NUREG-2192 Table row, thereby allowing for the ease of
checking consistency.

Table 2

Table 2 provides the detailed results of the AMRs for those components identified in
SLRA Section 2 as being subject to AMR. There is a Table 2 for each of the systems
within a Chapter 3 Section grouping. For example, the Engineered Safety Features
subsection group contains tables specific to the safety injection system, containment
spray system, residual heat removal system, and containment isolation components
system. Table 2 consists of the following nine columns:

¢ Component Type

® Intended Function

®* Material

® Environment

® Aging Effect Requiring Management
® Aging Management Programs

¢* NUREG-2191 Item
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® Table 1 Item
® Notes

Component Type - The first column identifies all of the component types from Section 2
of the SLRA that are subject to AMR. They are listed in alphabetical order.

Intended Function - The second column contains the subsequent license renewal
intended functions for the listed component types. Definitions of intended functions are
contained in Table 2.1.5-1.

Material - The third column lists the particular materials of construction for the
component type.

Environment - The fourth column lists the environments to which the component types
are exposed. Service environments are indicated and a list of mechanical system
service environments is provided in Table 3.0-1. The Structural and Electrical AMRs use
environment names consistent with the assigned NUREG-2191 items and shown in
Table 3.0-2 and Table 3.0-3, respectively. The definitions of those environments
correspond to the definitions in NUREG-2191, Section IX.D.

Aging Effect Requiring Management - As part of the AMR process, the aging effects
that are required to be managed in order to maintain the intended function of the
component type are identified for the material and environment combination. These
aging effects requiring management are listed in the fifth column.

Aging Management Programs - The aging management programs used to manage the
aging effects requiring management are listed in the sixth column of Table 2. Aging
management programs are described in Appendix B.

NUREG-2191 Item - Each combination of component type, material, environment, aging
effect requiring management, and aging management program that is listed in Table 2,
is compared to NUREG-2191, with consideration given to the standard notes, to identify
consistency. Consistency is documented by noting the appropriate NUREG-2191 item
number in the seventh column of Table 2. If there is no corresponding item number in
NUREG-2191, this field in column seven is marked “None.” Thus, a reviewer can readily
identify the correlation between the plant-specific tables and the NUREG-2191 tables.

Table 1 Item - Each combination of component, material, environment, aging effect
requiring management, and aging management program that has an identified
NUREG-2191 item number must also have a Table 3.x.1 line item reference number.
The corresponding line item from Table 1 is listed in the eighth column of Table 2. If
there is no corresponding item in NUREG-2191, this field in column eight is marked
“‘None.” The Table 1 Item allows correlation of the information from the two tables.

Notes - The notes provided in each Table 2 describe how the information in the

Table aligns with the information in NUREG-2191. Each Table 2 contains standard
industry lettered notes and, if applicable, plant-specific numbered notes. The standard
industry lettered notes (e.g., A, B, C) provide standard information regarding comparison
of the AMR results with the NUREG-2191 Aging Management Table line item identified
in the seventh column. In addition to the standard industry lettered notes, numbered
plant-specific notes provide additional clarifying information when appropriate.
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Section 3 — Aging Management Review Results

Table Usage
Table 1

The reviewer evaluates each row in Table 1 by moving from left to right across the table.
Since the Component, Aging Effect, Aging Management Programs and Further
Evaluation Recommended information is taken directly from NUREG-2192, no further
analysis of those columns is required.

The information intended to help the reviewer in this table is contained within the
Discussion column. Here the reviewer will be given plant-specific information necessary
to determine, in summary, how the evaluations and programs align with NUREG-2191.
This may be in the form of descriptive information within the Discussion column or the
reviewer may be referred to other locations within the SLRA for further information. A
statement of “Consistent with NUREG-2191” means that the Table 2 items that link to
that Table 1 row are consistent with the material, environment, aging effect, and
program(s) associated with the assigned NUREG-2191 row, followed by any
clarifications or exceptions that may apply.

Table 2

Table 2 contains all of the AMR information for the plant, whether or not it aligns with
NUREG-2191. For a given row within the table, the reviewer is able to see the intended
function, material, environment, aging effect requiring management and aging
management program combination for a particular component type within a system.
Within each system or structure, the intended functions for each component type are
consolidated for Table listing. In addition, if there is a correlation between the
combination in Table 2 and a combination in NUREG-2191, this will be identified by a
referenced item number in column seven, NUREG-2191 Item. The reviewer can refer to
the item number in NUREG-2191, if desired, to verify the correlation. If the column
contains “None,” no corresponding combination in NUREG-2191 was found. As the
reviewer continues across the Table from left to right, within a given row, the next
column is labeled Table 1 Item. If there is a reference number in this column, the
reviewer is able to use that reference number to locate the corresponding row in Table 1
and see how the aging management program for this particular combination aligns with
NUREG-2191.

Table 2 provides the reviewer with a means to navigate from the components subject to
AMR in SLRA Section 2 all the way through the evaluation of the programs that will be
used to manage the effects of aging of those components.
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Section 3 — Aging Management Review Results

Table 3.0-1
Mechanical System Service Environments

Environment

Description

Corresponding
NUREG-2191
Environments

Air that has been treated to reduce its dew point well below
the system operating temperature and treated to control

uncontrolled

this environment may also be periodically exposed to
condensation.

Air —dry lubricant content, particulate matter, and other corrosive Air — dry
contaminants.
. An environment where the specified internal or external L
Air — indoor . Air — indoor
surface of the component or structure is exposed to a
controlled L X . o ; controlled
humidity-controlled (i.e., air conditioned) environment.
This environment is for indoor locations that are
Air — indoor sheltered/protected from weather. Surfaces of components in Air — indoor

uncontrolled

Air — outdoor

The outdoor environment consists of atmospheric air,
salt-laden air, ambient temperature and humidity, and
exposure to precipitation. Surfaces of components in this
environment may also be periodically exposed to
condensation.

Air — outdoor

Air with borated
water leakage

This environment is similar to the Air-indoor uncontrolled
environment but is used for components located within
buildings that have systems containing treated borated water
as they may be susceptible to borated water leakage and
subsequent boric acid corrosion.

Air with borated
water leakage

uncontrolled” or “Air — outdoor” is used for other surfaces that
may be periodically exposed to condensation.

Concrete Components in contact with concrete. Concrete
This environment is applied to the internal unsubmerged
surfaces of the pressurizer relief tank that are subject to
Condensation | periodic wetting. The environment of “Air — indoor Condensation

Diesel exhaust

Gases, fluids, particulates present in diesel engine exhaust.

Diesel exhaust

Fuel oil

Diesel ail, No. 2 oil, or other liquid hydrocarbons used to fuel
diesel engines.

Fuel oil

Gas

Internal dry non-corrosive gas environment such as nitrogen,
carbon dioxide, Freon, and halon.

Gas

Lubricating oil

Lubricating oils are low- to medium-viscosity hydrocarbons
used for bearing, gear, and engine lubrication. An oil analysis
program may be credited to preclude water contamination.

Lubricating oil
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Section 3 — Aging Management Review Results

Table 3.0-1
Service Environments for Mechanical AMRs

Environment

Description

Corresponding
NUREG-2191
Environments

Neutron flux

Neutron flux integrated over time. Neutron fluence is specified as
an environment for the limiting reactor vessel components with
material properties that may be significantly affected by neutron
irradiation.

Neutron flux

High fluence
(>1 x 10" n/cm?,
E > 0.1 million
electron volts
[MeV])

Raw water

Water that enters the plant from the cooling water canals, ocean,
bay, or city water source that has not been demineralized. In
general, the water has been rough filtered to remove large
particles and may contain a biocide for control of microorganisms
and macro-organisms. Although city water is purified for drinking
purposes, it is conservatively classified as raw water for the
purposes of AMR. As a note, the raw water in the cooling water
canals has a higher saline content than local ocean or bay water.

Raw water

Reactor
coolant

Reactor coolant is treated water in the reactor coolant system
and connected systems at or near full operating temperature.
This includes wet steam in the pressurizer.

Reactor coolant

Steam

Steam, subject to a water chemistry program. In determining
aging effects, steam is considered treated water.

Steam

Soil

External environments included in the soil category consist of
components at the air/soil interface, buried in the soil, or exposed
to groundwater in the soil.

Soil

Treated
borated water

Treated or demineralized borated water.

Treated borated
water

Treated
borated water
>140°F

Treated or demineralized borated water above stress corrosion
cracking (SCC) threshold for stainless steel.

Treated borated
water >140°F

Treated water

Treated water is demineralized water and is the base water for all
clean systems.

Treated water

Treated water
>140°F

Treated water above 140°F SCC threshold for SS.

Treated water
>140°F

Underground

Underground piping and tanks below grade but are contained
within a tunnel or vault such that they are in contact with air and
are located where access for inspection, is limited. When the
underground environment is cited, the term includes exposure to
air-outdoor, air-indoor uncontrolled, air, raw water, groundwater,
and condensation.

Underground

Wastewater

Water in liquid waste drains such as in liquid radioactive waste,
oily waste, floor drainage, chemical waste water, and secondary
waste water systems. Waste waters may contain contaminants,
including oil and boric acid, as well as treated water not
monitored by 