1. INTRODUCTION AND GENERAL DISCUSSION

1.1 Introduction

This document is a safety evaluation report (SER) on the application to renew the operating
licenses for the Dresden Nuclear Power Station (DNPS), Units 2 and 3, and Quad Cities
Nuclear Power Station (QCNPS), Units 1 and 2, as filed by Exelon Generation Company (EGC
or the applicant). By letter dated January 3, 2003, EGC submitted its application to the U.S.
Nuclear Regulatory Commission (NRC or the Agency) for renewal of the DNPS and QCNPS
operating licenses for up to an additional 20 years. The NRC received the application on
January 3, 2003. The NRC staff (the staff) reviewed the DNPS/QCNPS license renewal
application (LRA) for compliance with the requirements of Title 10 of the Code of Federal
Regulations (CFR) Part 54, “Requirements for Renewal of Operating Licenses for Nuclear
Power Plants,” and prepared this report to document the results of its safety review. The NRC
license renewal project manager for the DNPS and QCNPS safety review is Mr. T. J. Kim.

Mr. Kim may be contacted by telephone at (301) 415-1392 or by electronic mail at
TJIK3@nrc.gov. Alternatively, written correspondence can be sent to the following address:

License Renewal and Environmental Impacts Program
U.S. Nuclear Regulatory Commission

Washington, DC 20555-0001

Attention: T. J. Kim, Mail Stop O-11F1

In its January 3, 2003, submittal letter, the applicant requested renewal of the operating
licenses issued under Section 104b of the Atomic Energy Act of 1954, as amended, for DNPS
Unit 2 (License No. DPR-19), DNPS Unit 3 (License No. DPR-25), QCNPS Unit 1 (License

No. DPR-29), and QCNPS Unit 2 (License No. DPR-30) for a period of 20 years beyond the
current license expirations of midnight, December 22, 2009, January 12, 2011, December 14,
2012, and December 14, 2012, respectively. The DNPS is located in Grundy County, Illinois,
on the shore of a man-made cooling lake, with the lllinois River to the north and the Kankakee
River to the east. The QCNPS is located in Rock Island County, Illinois, on the east bank of the
Mississippi River opposite the mouth of the Wapsipinicon River, and about 3 miles north of
Cordova, lllinois. Units 2 and 3 of the DNPS and Units 1 and 2 of the QCNPS each consist of a
General Electric boiling-water reactor (BWR/3) authorized to individually operate at a steady-
state reactor power level not to exceed 2957 megawatts-thermal, or approximately 850
megawatts-electric. Details concerning the plant and the site are found in the updated final
safety analysis (UFSAR) for DNPS/QCNPS.

The license renewal process proceeds along two tracks, which include both a technical review
of safety issues and an environmental review. The requirements for these two reviews are
specified in NRC regulations 10 CFR Parts 54 and 51, respectively. The safety review for the
DNPS and QCNPS license renewals is based on the applicant's LRA, docketed
correspondences, and the answers to requests for additional information (RAIs) from the NRC
staff. In meetings and docketed correspondence, the applicant has also supplemented its
answers to the RAIs. Unless otherwise noted, the staff reviewed and considered information
submitted through December 22, 2003. The public can review the LRA and all pertinent
information and material, including the UFSAR, at the NRC Public Document Room, 11555
Rockville Pike, Rockville, MD 20852-2738. In addition, the DNPS/QCNPS LRA and significant
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information and material related to the license renewal review are available on the NRC's web
page at www.nrc.gov.

This SER summarizes the findings of the staff's safety review of the DNPS/QCNPS LRA and
delineates the scope of the technical details considered in evaluating the safety aspects of the
proposed operation of the plant for up to an additional 20 years beyond the term of the current
operating license. The staff reviewed the LRA in accordance with NRC regulations and the
guidance presented in the NRC “Standard Review Plan for the Review of License Renewal
Applications for Nuclear Power Plants” (SRP-LR), which was issued as NUREG-1800 in July
2001.

Sections 2 through 4 of the SER document the staff's review and evaluation of license renewal
issues that have been considered during the review of the LRA. Section 5 is reserved for the
report of the Advisory Committee on Reactor Safeguards (ACRS). The conclusions of this
report are in Section 6 of the SER.

Appendix A is a list of commitments made by EGC. Appendix B is a chronology of the principal
correspondence between the NRC and the applicant related to the review of the LRA.
Appendix C is a list of the principal NRC staff reviewers and its contractors for this project.
Appendix D is a list of the major references used in support of this SER.

In accordance with 10 CFR Part 51, the staff prepared draft plant-specific supplements to the
Generic Environmental Impact Statement (GEIS). These supplements discuss the
environmental considerations related to renewing the licenses for DNPS and QCNPS. The
draft plant-specific supplements to the GEIS were issued separately. The NRC staff issued
draft Supplement 17 to NUREG-1437, “Generic Environmental Impact Statement for License
Renewal of Nuclear Plants Regarding the Dresden Nuclear Power Station, Units 2 and 3,” on
December 2, 2003, and draft Supplement 16 to NUREG-1437, “Generic Environmental Impact
Statement for License Renewal of Nuclear Plants Regarding the Quad Cities Nuclear Power
Station, Units 1 and 2,” on November 4, 2003.

1.2 License Renewal Background

Pursuant to the Atomic Energy Act of 1954, as amended, and NRC regulations, licenses for
commercial power reactors to operate are issued for up to 40 years. These licenses can be
renewed for up to 20 additional years. The original 40-year license term was selected on the
basis of economic and antitrust considerations, rather than on technical limitations. However,
some individual plant and equipment designs may have been engineered on the basis of an
expected 40-year service life.

In 1982, the NRC anticipated interest in license renewal and held a workshop on nuclear power
plant aging. That led the NRC to establish a comprehensive program plan for nuclear plant
aging research (NPAR). On the basis of the results of that research, a technical review group
concluded that many aging phenomena are readily manageable and do not pose technical
issues that would preclude extending the life of nuclear power plants. In 1986, the NRC
published a request for comment on a policy statement that would address major policy,
technical, and procedural issues related to license renewal for nuclear power plants.
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In 1991, the NRC published the license renewal rule in 10 CFR Part 54 (the Rule). The NRC
participated in an industry-sponsored demonstration program to apply the rule to a pilot plant
and develop experience to create implementation guidance. To establish a scope of review for
license renewal, the rule defined age-related degradation unique to license renewal. However,
during the demonstration program, the NRC found that many aging mechanisms occur and are
managed during the period of the initial license. In addition, the NRC found that the scope of
the review did not allow sufficient credit for existing aging management programs (AMPS),
particularly for the implementation of the Maintenance Rule, 10 CFR 50.65, which also
manages plant aging phenomena.

As a result, in 1995, the NRC amended 10 CFR Part 54. The amended license renewal rule
establishes a regulatory process that is simpler, more stable, and more predictable than the
previous license renewal rule. In particular, 10 CFR Part 54 was amended to focus on
managing the adverse effects of aging rather than on identifying age-related degradation
unique to license renewal. The rule changes were intended to ensure that important systems,
structures, and components (SSCs) within the scope of the rule will continue to perform their
intended functions in the period of extended operation. In addition, the integrated plant
assessment (IPA) process was clarified and simplified to be consistent with the revised focus
on passive, long-lived structures and components (SCs).

In parallel with these efforts, the NRC pursued a separate rulemaking effort to amend

10 CFR Part 51 to focus the scope of the review of environmental impacts of license renewal
and to fulfill, in part, the NRC’s responsibilities under the National Environmental Policy Act of
1969 (NEPA).

1.2.1 Safety Reviews
License renewal requirements for power reactors are based on two principles:

(1) The regulatory process is adequate to ensure that the licensing bases of all currently
operating plants provide and maintain an acceptable level of safety, with the possible
exception of the detrimental effects of aging on the functionality of certain SSCs during the
period of extended operation, as well as a few other safety-related issues.

(2) The plant-specific licensing basis must be maintained during the renewal term in the same
manner and to the same extent as during the original licensing term.

In implementing these two principles, 10 CFR Part 54.4 defines the scope of license renewal as
including those plant SSCs (a) that are safety-related, (b) whose failure could affect
safety-related functions, and (c) that are relied on to demonstrate compliance with the NRC’s
regulations for fire protection, environmental qualification (EQ), pressurized thermal shock
(PTS), anticipated transients without scram (ATWS), and station blackout (SBO).

Pursuant to 10 CFR 54.21(a), the applicant for a renewed license must review all SSCs that are
within the scope of the Rule to identify SCs that are subject to an aging management review
(AMR). The SCs that are subject to an AMR are those that perform an intended function
without moving parts, or without a change in configuration or properties, and that are not
subject to replacement based on a qualified life or specified time period. As required by
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10 CFR 54.21(a)(3), an applicant for a renewed license must demonstrate that the effects of
aging will be managed in such a way that the intended function or functions of the SCs that are
within the scope of license renewal will be maintained, consistent with the current licensing
basis (CLB), for the period of extended operation. Active equipment, however, is considered to
be adequately monitored and maintained by existing programs. In other words, the detrimental
effects of aging that may affect active equipment are more readily detectable and will be
identified and corrected through routine surveillance, performance monitoring, and maintenance
activities. The surveillance and maintenance programs for active equipment, as well as other
aspects of maintaining the plant design and licensing basis, are required to continue throughout
the period of extended operation.

Pursuant to 10 CFR 54.21(d), the LRA is required to include a supplement to the updated final
safety analysis report (UFSAR). This UFSAR Supplement must contain a summary description
of the applicant’'s programs and activities for managing the effects of aging.

Another requirement for license renewal is the identification and updating of time-limited aging
analyses (TLAAs). During the design phase for a plant, certain assumptions are made about
the initial length of time the plant will be operated, and these assumptions are incorporated into
design calculations for several of the plant's SSCs. In accordance with 10 CFR 54.21(c)(1),
these calculations must be shown to be valid for the period of extended operation or must be
projected to the end of the period of extended operation, or the applicant must demonstrate that
the effects of aging on these SSCs will be adequately managed for the period of extended
operation.

In July 2001, the NRC issued Regulatory Guide (RG) 1.188, “Standard Format and Content for
Applications to Renew Nuclear Power Plant Operating Licenses”; NUREG-1800, “Standard
Review Plan for the Review of License Renewal Applications for Nuclear Power Plants” (SRP-
LR); and NUREG-1801, “Generic Aging Lessons Learned (GALL) Report.” These documents
describe methods acceptable to the NRC staff for implementing the license renewal rule and
techniques used by the NRC staff in evaluating applications for license renewal. The RG
endorses an implementation guideline prepared by the Nuclear Energy Institute (NEI) as an
acceptable method of implementing the license renewal rule. The NEI guideline, NEI 95-10,
“Industry Guideline for Implementing the Requirements of 10 CFR Part 54—The License
Renewal Rule,” Revision 3, was issued in March 2001.

Exelon Generation Company is the fifth license renewal applicant to fully utilize the process
defined in NUREG-1801, the GALL Report, dated July 2001. The purpose of the GALL Report
is to provide the staff with a summary of staff-approved AMPs for the aging of most SCs that
are subject to an AMR. If an applicant commits to implementing these staff-approved AMPs,
the time, effort, and resources used to review an applicant’'s LRA will be greatly reduced,
thereby improving the efficiency and effectiveness of the license renewal review process. The
GALL Report summarizes the aging management evaluations, programs, and activities credited
for managing aging for most of the SCs used throughout the industry and serves as a reference
for both applicants and staff reviewers to quickly identify those AMPs and activities that the staff
has determined will provide adequate aging management during the period of extended
operation.
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1.2.2 Environmental Reviews

In December 1996, the staff revised the environmental protection regulations in 10 CFR Part 51
to facilitate environmental reviews for license renewal. The staff prepared a “Generic
Environmental Impact Statement (GEIS) for License Renewal of Nuclear Plants”
(NUREG-1437, Revision 1) to document its evaluation of the possible environmental impacts
associated with renewing licenses of nuclear power plants. For certain types of environmental
impacts, the GEIS establishes generic findings that are applicable to all nuclear power plants.
These generic findings are identified as Category 1 issues in 10 CFR Part 51, Subpart A,
Appendix B. Pursuant to 10 CFR 51.53(c)(3)(i), an applicant for license renewal may
incorporate these generic findings in its environmental report. Analyses of the environmental
impacts of license renewal that must be evaluated on a plant-specific basis (i.e., Category 2
issues) must be included in an environmental report in accordance with 10 CFR 51.53(c)(3)(ii).

In accordance with NEPA and the requirements of 10 CFR Part 51, the NRC performed a
plant-specific review of the environmental impacts of license renewal, including whether new
and significant information was not considered in the GEIS. Two public meetings were held,
one near QCNPS on December 16, 2003, and one near DNPS on January 14, 2004, as part of
the NRC's scoping process to identify environmental issues specific to each plant. The results
of the environmental reviews and preliminary recommendations on the license renewal actions
were documented in the NRC draft plant-specific Supplements 16 and 17 to the GEIS, which
was issued on November 4, 2003 and December 2, 2003, for QCNPS and DNPS, respectively.
After considering comments on the draft, the NRC will prepare and publish final plant-specific
supplements to the GEIS.

1.3 Principal Review Matters

The requirements for renewing operating licenses for nuclear power plants are described in

10 CFR Part 54. The staff performed its technical review of the DNPS/QCNPS LRA in
accordance with Commission guidance and the requirements of 10 CFR 54. The standards for
renewing a license are contained in 10 CFR 54.29. This SER describes the results of the staff's
safety review.

In 10 CFR 54.19(a), the Commission requires a license renewal applicant to submit general
information. The applicant provided this general information in Chapter 1 of its LRA for
DNPS/QCNPS, submitted by letter dated January 3, 2003. The staff finds that the applicant
has submitted the information required by 10 CFR 54.19(a) in Section 1 of the LRA.

In 10 CFR 54.19(b), the Commission requires that license renewal applications (LRAS) 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 applicant states the
following in Section 1.1.10 of its LRA regarding this issue:

The current indemnity agreement for Dresden and Quad Cities state in Article VII that the agreement shall
terminate at the time of expiration of the licenses specified in Item 3 of the Attachment to the agreement.
Item 3 of the Attachment to the indemnity agreement, lists license numbers, DPR-19, DPR-25, DPR-29, and
DPR-30. Applicant requests that any necessary conforming changes be made to Article VIl and Item 3 of
the Attachment, and any other sections of the indemnity agreement as appropriate to ensure that the
indemnity agreement continues to apply during both the terms of the current licenses and the terms of the
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renewed licenses. Applicant understands that no changes may be necessary for this purpose if the current
license numbers for each of the units are retained.

The staff intends to maintain the original license number upon issuance of the renewed license.
Therefore, there is no need to make conforming changes to the indemnity agreement, and the
requirements of 10 CFR 54.19(b) have been met.

In 10 CFR 54.21, the Commission requires that each application for a renewed license for a
nuclear facility contain (a) an IPA, (b) CLB changes during staff review of the LRA, (c) an
evaluation of TLAAs, and (d) an UFSAR Supplement. Sections 3 and 4 and Sections A and B
of the LRA address the license renewal requirements of 10 CFR 54.21(a), (c), and (d)
respectively.

In 10 CFR 54.21(b), the Commission requires that each year following submittal of the
application, and at least 3 months before scheduled completion of the staff’s review, an
amendment to the renewal application must be submitted that identifies any changes to the
CLB of the facility that materially affect the contents of the LRA, including the UFSAR
Supplement. The applicant’'s update to the LRA is expected in early 2004.

In 10 CFR 54.22, the Commission states requirements regarding technical specifications. In
Appendix D of the LRA, the applicant stated that no technical specification changes had been
identified as being necessary to support issuance of the renewed operating licenses for
DNPS/QCNPS. This adequately addresses the requirements of 10 CFR 54.22.

The staff evaluated the technical information required by 10 CFR 54.21 and 10 CFR 54.22 in
accordance with the NRC's regulations and the guidance provided by the SRP-LR. The staff's
evaluation of the LRA in accordance with 10 CFR 54.21 and 10 CFR 54.22 is contained in
Sections 2, 3, and 4 of this SER.

The staff’s evaluation of the environmental information required by 10 CFR 54.23 will be
contained in the final plant-specific supplement to the GEIS, which will state the considerations
related to renewing the license for DNPS/QCNPS. This will be prepared by the staff separate
from this report. When the report of the ACRS, required by 10 CFR 54.25, is issued, it will be
incorporated into Section 5 of an update to this SER. The findings required by 10 CFR 54.29
will be made in Section 6 of an update to this SER.

1.4 Interim Staff Guidance

The license renewal program is a living program. The staff, industry, and other interested
stakeholders gain experience and develop lessons learned with each renewed license. The
lessons learned address the Agency’s performance goals of maintaining safety, improving
effectiveness and efficiency, reducing regulatory burden, and increasing public confidence.
The lessons learned are captured in interim staff guidance (ISG) for use by the staff and
interested stakeholders until the improved license renewal guidance documents are revised.

The current set of relevant ISGs and the SER sections in which the issues are addressed by
the staff are provided in the following table.
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Interim Staff Guidance for License Renewal

ISG Issue (Approved ISG No.)

Purpose

SER Section

Station Blackout (SBO) Scoping
(1SG-02)

The license renewal rule
10 CFR 54.4(a)(3) includes
10 CFR 50.63(a)(1)—SBO.

The SBO rule requires that a plant must withstand
and recover from an SBO event. The recovery time
for offsite power is much faster than that of
emergency diesel generators (EDG)s.

The offsite power system should be included within
the scope of license renewal.

2.5.1.5.2
3.5.24.2

Concrete Aging Management
Program (ISG-03)

Lessons learned from the GALL demonstration
project indicated that GALL is not clear whether
concrete needs any AMPs.

3.5.221
3.5.2.2.2
35241
3.5.24.2

Fire Protection (FP) System Piping
(1SG-04)

This ISG clarifies the staff position for wall thinning
of FP piping system in GALL AMPs (XI.M26 and
XI1.M27).

The new position is that there is no need to
disassemble FP piping, as oxygen can be
introduced in the FP piping which can accelerate
corrosion. Instead, non-intrusive methods such as
volumetric inspection should be used.

Testing of sprinkler heads should be performed
every 50 years and 10 years after initial service.

This ISG eliminated Halon/carbon dioxide system
inspections for charging pressure, valve line ups,
and automatic mode of operation test from GALL.
The staff considers these test verifications to be
operational activities.

3.3.2.3.2
3.3.2.33
3.3.2.4.6

Identification and Treatment of
Electrical Fuse Holder (ISG-05)

This ISG includes fuse holder AMR and AMP (i.e.,
same as terminal blocks and other electrical
connections).

The position includes only fuse holders that are not
inside the enclosure of active components (e.g.,
inside of switchgears and inverters).

Operating experience finds that metallic clamps
(spring-loaded clips) have a history of age-related
failures from aging stressors such as vibration,
thermal cycling, mechanical stress, corrosion, and
chemical contamination.

The staff finds that visual inspection of fuse clips is
not sufficient to detect the aging effects from
fatigue, mechanical stress, and vibration.

3.6.24.1
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1.5 Summary of Open ltems

As a result of its review of the LRA for QCNPS and DNPS, including additional information
submitted to the NRC through December 22, 2003, the staff identified the following issues that
remained open at the time this report was prepared. An issue was considered open if the
applicant had not presented a sufficient basis for resolution. Each open item (Ol) has been
assigned a unique identifying number.

Ol-2.1-1: (Section 2.1.3.1.2 - Application of the Scoping Criteria in 10 CFR 54.4(a)(2))

The applicant did not provide an adequate basis in its response to staff RAlI 2.1-2. The staff
determined that the applicant did not provide a sufficient basis for limiting consideration of fluid
spray interactions to only those non-safety related SSCs located within 20 feet of an active
safety related SSCs. The staff requires additional clarification regarding the capability of active
and passive safety-related SSCs located greater than 20 feet from a potential spray source to
tolerate wetting, the specific operating experience that was relied upon to determine that it was
not credible for fluid sprays to affect equipment greater than 20 feet from a failure location,
specific methods to detect leakage in normally accessible and inaccessible areas, and
justification for use of exposure duration in limiting the scope of potential failure mechanisms
considered during scoping.

0l1-50-237/03-04-01, 50-249/03-04-01, 50-254/03-04-01, and 50-266/03-04-01: (Section
2.1.3.1.2 - Application of the Scoping Criteria in 10 CFR 54.4(a)(2))

As documented in Regional Inspection Report 50-237/03-04(DRS), 50-249/03-04(DRS), 50-
254/03-04(DRS), and 50-266/03-04(DRS), dated September 15, 2003, the inspectors
guestioned the applicant’s definition of an equivalent anchor as used to determine the extent of
nonsafety-related attached to safety-related systems that was included within the scope of the
license renewal. Specifically, the applicant included non-safety related piping attached to
safety-related pipe up to the point where the non-safety related piping was restrained in three
orthogonal directions. In a letter dated October 20, 2003, the staff requested the applicant to
clarify whether this methodology was consistent with the applicable plant's CLB. Additionally,
the staff requested justification that would demonstrate that failure of the nonsafety-related
piping that was potentially excluded from the scope of license renewal would not adversely
impact the safety-related portion of the piping system in accordance with 10 CFR 54.4(a)(2).

0OI-3.5.2.3.2-1: (Section 3.5.2.3.2- ASME Section XI, Subsection IWF (B.1.27))
The applicant's response to RAI B.1.27 did not address the staff's concern regarding the
inspection of Class MC Supports. The applicant's existing IWF program is NOT consistent with

GALL in that it does not include the inspection of Class MC supports. The staff requested
additional information as detailed in the SER section cited above.

0Ol-4.2.1(c): (Section 4.2.2.1 - limiting beltline materials USE values)
The applicant's response to RAI 4.2.1(c) did not address the staff's concern. The staff

requested the applicant to provide all fluence data for all welds and plates in the beltline region
and specify which one is bounding in determining the USE [upper shelf energy]. The staff
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needs to review the fluence data to evaluate the limiting beltline materials USE values
presented in LRA tables 4.2.1-1 through 4.2.1-8. These are used for the determination of the
bounding 54 effective full-power years (EFPY) 1/4T fluences for the D/QCNPS units.

OI-B.1.23-2: (Section 3.0.3.10.2 - One Time Inspection (B.1.23) - Plant Heating System
components)

The staff questioned the basis for using a one-time inspection in an environment that 1) varies
with normal plant conditions, 2) is impractical to monitor or control routinely, and 3) is similar to
the environments associated with the Aging Management References listed in part b of RAI
B.1.23-2. The applicant responded that environments with these characteristics are air and
steam; moist air; saturated air; warm moist air; moist containment atmosphere; steam or
demineralized water; internal: occasional exposure to moist air; external; ambient plant air
environment; dry gas; and hot diesel engine exhaust gases containing moisture and
particulates. Based on the material and environment characteristics, the applicant believes that
the aging effect is not expected to occur or is expected to progress slowly such that a one-time
inspection is adequate to manage the aging effects. For carbon steel, cast iron, alloy steel,
elastomers, and neoprene components in these environments, staff does not consider a one-
time inspection adequate since aging effects are likely to occur in these material/environment
combinations. Staff considers periodic inspections or a one-time inspection used to verify the
adequacy of another AMP more appropriate to manage these components. The applicant is
requested to provide additional information on the environmental conditions and the operating
experience in order to justify the use of a one-time inspection, or provide periodic inspections
for these components.

(Section 3.4.2.4.1 Main Steam System-One Time Inspection (B.1.23) - Plant Heating System
components)

For the component “NSR vents or drains, piping and valves” addressed by AMR Reference
3.4.2.30, the applicant has identified that the material-environment includes carbon steel
exposed to air, moisture, humidity, and leaking fluid. In its response to RAI B.1.23-2(b), the
applicant implies that the loss of material due to corrosion is expected to be sufficiently slow
that a one-time inspection can be used for aging management. The applicant has not provided
sufficient information to justify the use of a one-time inspection. This is part of Open Item
B.1.23-2.

1.6 Summary of Confirmatory ltems

As a result of its review of the LRA for QCNPS and DNPS, including additional information
submitted to the NRC through December 22, 2003, the staff identified the following confirmatory
items (CI). An issue is confirmatory if the staff and the applicant have reached a resolution of
the issue, but the resolution has not yet been formally submitted to or reviewed by the staff.

Cl.2.3.4.2-3: (Section 3.1.2.4.1 - AMR review of Reactor Vessel and internals)
The staff needs additional information from the applicant in order to evaluate the aging

management of the capped CRD nozzles such as description of the configuration and location
of the capped nozzle, description of how these welds and caps are managed etc. The applicant
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needs to include in the discussion the past inspection techniques applied, the results obtained,
mitigative strategies followed, weld repairs carried out and any other relevant information.

C1.3.0.3.14.2-1: (Section 3.0.3.14.2- Structures Monitoring Program (B.1.30) )

The additional information provided by the applicant in its response to RAI B.1.30 did not
sufficiently address the questions posed by the staff. In order to completely address the
guestions in this RAI, the staff requests the applicant to confirm that: (a) the B.1.30 program
covers non-ASME piping and components; and (b) there are no snubbers, struts and spring
cans on non-ASME piping and components.

Cl.3.1.2.3.2-1: (Section 3.1.2.3.2 - BWR Vessel ID Attachment Welds Program)

In response to the staff RAI 4.2-BWRVIPs, the applicant committed to perform a detailed
review of the BWRVIP documents applicable to license renewal, prepare an amended response
addressing items 1 through 7 for all of the documents applicable to license renewal, and submit
it to the staff for review and approval.

Cl.3.1.2.3.6-1: (Section 3.1.2.3.6 - BWR Vessel Internals Program )

The staff issued RAI B.1.9-b requesting the applicant to confirm whether D/QCNPS follows the
BWRVIP-25 guidelines for managing aging of the rim hold-down bolts and, if so, then identify
and evaluate whether the projected stress relaxation in the rim hold-down bolts is a TLAA. In
response to RAI B.1.9-b however, the applicant did not specify whether stress relaxation in the
rim hold down bolts is a TLAA. In response to the staff’s followup question, the applicant stated
that the stress relaxation of the rim hold-down bolts is not a TLAA for Dresden and Quad Cities
since wedge retainers structurally replace the lateral load resistance provided by the rim hold-
down bolts. This is a confirmatory item pending formal submittal from the applicant.

Cl.3.1.2.3.8-1: (Section 3.1.2.3.8 - Reactor Vessel Surveillance program)

In response to Part 2 of Supplemental RAI B.1.22, in a letter dated November 21, 2003, the
applicant stated that if staff does not approve the proposed BWRVIP-116, the applicant will
provide a plant-specific surveillance plan for the license renewal period in accordance with 10
CFR Part 50, Appendices G and H, prior to entering the renewed license period. This is
Commitment #22 in Appendix A of this SER.

Cl.3.1.2.4.2-1: (Section 3.1.2.4.2 Reactor Vessel Internals (Including Fuel Assemblies and
Control Blades))

The response to RAI 3.1.7b states that Dresden and Quad Cities will implement the BWRVIP
recommendations and manage the effects of aging of IASCC through AMPs B.1.2 (Water
Chemistry) and B.1.9 (BWR Vessel Internals). AMP B.1.9 is consistent with NUREG-1801
which references the use of BWRVIP-26 for the inspection of the reactor vessel internals,
including the top guide, and BWRVIP-76 for the inspection of the shroud. However, according
to Table 2-1 of BWRVIP-76, when fluences exceed 5 x 10?° n/cm?, a plant-specific analysis is
required to be submitted to the NRC. This is a confirmatory item pending applicant’s submittal
of this analysis to the staff.
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Cl.4.2.1: (Section 4.2.2.1 - Reactor Vessel Materials Upper-Shelf Energy Reduction Due to
Neutron Embrittlement)

The results presented in LRA Tables 4.2.1-1 through 4.2.1-8 show that the percent reductions
in USE for limiting beltline plates and welds for all four D/QCNPS units are less than the
BWRVIP-74 equivalent margin analysis acceptance criteria. For Quad Cities Unit 3 beltline
weld material, the predicted value of 39 percent is equal to the generic value. Both of these
USE values are predicted using RG 1.99, Position 2.2 which requires some interpolation, and
thus can affect the USE values. This is a confirmatory item pending applicant’s submittal
providing details on how these USE values are calculated, so that the staff can confirm the
values in the applicant’s analysis.

Cl.4.2.1(a); (Section 4.2.2.1 Reactor Vessel Materials Upper-Shelf Energy Reduction Due to
Neutron Embrittlement)

In response to the staff’s followup question to RAI 4.2.1, the applicant refers to an applicant’s
letter dated July 31, 2003, regarding “Additional Information Regarding Request for License
Amendment for Pressure-Temperature Limits.” Figure 2 in this letter shows the pre-EPU and
EPU peak axial flux distribution at the inside surface of the reactor pressure vessel. The pre-
EPU and EPU axial flux distribution profiles are different, since the pre-EPU flux peaks at an
elevation higher than the mid-plane, whereas the EPU flux peaks at the mid-plane. The
applicant stated that for determining the peak 54-EFPY surface fluences at the lower shell
material, lower shell welds and the lower to lower-intermediate shell girth weld, the axial flux
distribution factor of 0.71 is applied for pre-EPU and 0.74 is applied for EPU conditions. The
staff has independently verified the axial flux distribution factors using the data presented in the
figure mentioned above and also verified the peak surface fluences for the lower shell and
associated welds as calculated by the applicant. The staff finds the response acceptable
because the applicant has used appropriate axial flux distribution factors for calculating the
peak 54-EFPY surface fluence for the lower to lower-intermediate shell girth weld and all lower
shell materials when determining the limiting bounding materials. This is a confirmatory item
pending formal submittal from the applicant.

Cl.4.2.1.6: (Section 4.2.1.6 - Reactor Vessel Circumferential Weld Examination Relief)

The applicant is required to submit an update to LRA Section 4.2.6 to include the
circumferential weld examination relief analysis for Quad Cities in accordance with 10 CFR
54.3(a) upon staff’'s approval of the May 16, 2003, relief request.

Cl.4.2.2: (Section 4.2.2.7 - Reactor Vessel Axial Weld Failure Probability)

In section 4.2.2.7 of the LRA, the applicant states that Dresden and Quad Cities have the same
mean RT,pr because the initial RT,y; chemical composition, and 54-EFPY surface fluence are
the same for the limiting beltline axial welds at Quad Cities and Dresden. A comparison of the
mean RTNDT value of 91° C for the Clinton axial weld from Table 4.2-1 with the Dresden and
Quad Cities value of 19° C (67° F) shows that the Clinton axial welds bounds the Dresden and
Quad Cities welds. The applicant should confirm that Quad Cities, Units 1 and 2 have a mean
RTNDT value of 19° C (67° F) and address this TLAA of the axial welds for Quad Cities in the
UFSAR Supplement.
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Cl.B.1.2-1: (Section 3.0.3.2 -Water Chemistry Program (B.1.2)

The applicant committed to perform an inspection of a Dresden SBLC pump discharge valve
and a Quad Cities SBLC pump casing.

Cl.B.1.17: (Section 3.3.2.3.2 - AMP on BWR Reactor Water Cleanup System)

In the LRA, the applicant stated that the inspection of reactor water cleanup system (RWCU)
piping is not required because RWCU system piping was replaced with IGSCC resistant piping
in accordance with NRC GL 88-01. This was verified during an Aging Management Program
audit conducted by the staff on October 7-8, 2003. This is a confirmatory item pending
issuance of the Audit Report.

Cl.B.1.23-1: (Section 3.0.3.10 - One Time Inspection (B.1.23)

The applicant will expand the scope of Aging Management Program B.2.5 (Lubricating Oil
Monitoring) or Aging Management Program B.1.21 (Fuel Oil Chemistry) to include components
in the Reactor Core Isolation Cooling (RCIC) System, the High Pressure Coolant Injection
(HPCI) System, the Emergency Diesel Generator and Auxiliaries System, and the Station
Blackout Diesel System that are exposed to an environment of lubricating oil or fuel oil. The
One-Time Inspection Program will be used to verify the effectiveness of these aging
management programs. Additional description of the CI.B.1.23-1 is provided below:

*  The applicant developed AMP B.2.8, "Periodic Inspection of Plant Heating System” to
perform periodic inspections of selected plant heating system components that are
exposed to an environment of saturated steam and condensate. The One-Time Inspection
Program is no longer credited to manage aging effects for these components since
periodic inspections will be performed.

* Inresponse to RAI 3.2.1.4-3, the applicant stated that hardening and loss of strength due
to elastomer degradation in the flexible hoses in a containment nitrogen environment would
be managed by the One-Time Inspection Program. Upon further review, the applicant
believes that these hoses are made of stainless steel with an overall stainless steel outer
braided jacket and are not comprised of an elastomer. The One-Time Inspection Program
will be used to verify that the hoses are constructed of metal rather than an elastomer
material. Based on this inspection, any elastomer hoses will be replaced with metal flexible
hoses. If metal hoses are found to be installed, the One-Time Inspection Program will
perform inspections for mechanical damage. (Section 3.4.2.4.1 - Main Steam System)

*  For non-safety related (NSR) vents or drains, piping, and valves in the main control room
system, shutdown cooling system, and control rod drive hydraulic system, the LRA
identifies loss of material due to corrosion for carbon steel, stainless steel, brass, or bronze
in an environment of air, moisture, humidity, and leaking fluid. The staff requested the
applicant to describe the types of corrosion expected and to provide criteria for selecting
one-time sample locations for these types of corrosion. The applicant clarified in RAI 3.3-2
response that general, crevice, and pitting corrosion are expected in these components.
The applicant compiled a list of the in-scope NSR vents and drains for the various systems
throughout the plants. The One-Time Inspection program will inspect a selected number of

1-12



NSR vent and drains for the affected systems. The sample population will be
representative of all material and environment combinations but may not include
components for every system. The criteria used for selection of susceptible inspection
locations are as follows: 1) Corrosiveness of fluid passing through the vent, drain, or piping
when in service - those components servicing more corrosive fluids are given preference;
2) Duration of service when performing venting and draining operations - those
components with higher durations of service are given preference; 3) Frequency of
performance of venting and draining operations through the selected components - those
components with higher performance frequencies are given preference; and 4) Period that
component has been in service - those components that have been in service longest are
given preference. In addition, the applicant stated that NSR vents and drains are attached
to normally closed isolation valves and are not likely to contain moisture. Any appreciable
leakage or condensation inside these vents and drains would be identified in the course of
periodic operations or through the daily monitoring of unidentified inputs to radwaste.
Malfunctioning isolation valves or other degraded conditions would be promptly repaired,
replaced, or corrected. For the reasons stated above, the rate of material loss due to
corrosion is expected to be slow.

*  The applicant's AMP B.2.5, “Lubricating Oil Monitoring Activities,” will be expanded to
include the analysis of the turbine oil systems components (Dresden only) exposed to
generator hydrogen seal oil and the main turbine and auxiliaries components exposed to
turbine EHC fluid. The One-Time Inspection Program will be used to verify the
effectiveness of this AMP. The staff’s review of the Lubricating Oil Monitoring Activities
program and the One-Time Inspection program are addressed in SER Sections 3.0.3.16
and 3.0.3.10, respectively. (Section 3.4.2.4.5 - Main Turbine and Auxiliary Systems, and
Section 3.4.2.4.6 - Turbine Oil System (Quad Cities Only))

This is a confirmatory item pending formal submittal from the applicant.
Cl.B.1.23-2.5: (Section 3.3.2.3.7 Periodic Inspection of Plant Heating System)

The applicant developed this program in response to staff questions regarding the use of the
One-time Inspection program on the plant heating system. The program is not based on a
GALL Report program; therefore, the applicant summarized the program in terms of the 10-
element program as described in Branch Technical Position, Appendix A of the SRP-LR. The
program will use periodic visual inspections for cracking, loss of material, or other evidence of
aging to monitor the condition of the system. This is a confirmatory item pending formal
submittal from the applicant.

Cl.B.1.25-1: (Section 3.0.3.12 - Buried Piping and Tanks Inspection)

The staff requested additional clarifying information to confirm that the soil environment is not
aggressive to buried concrete piping and to confirm whether all buried carbon steel piping is
coated.

CI-B.2.5-1: (Section 3.0.3.16 Lube Oil Monitoring Activities)
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In its October 3, 2003, response to RAI B.1.23-2(a), the applicant committed to include the
following additional components in the scope of this program: components in the reactor core
isolation cooling (RCIC) system, additional components in the high pressure coolant injection
(HPCI) system, additional components in the emergency diesel generator and auxiliaries
system, and additional components in the station blackout diesel system. In addition, the
applicant committed to add components exposed to EHC oil (main turbine and auxiliary
systems) and generator hydrogen seal oil (turbine oil system - Quad Cities only) to the scope of
this program. The staff finds that adding the above components to the scope of this program is
appropriate, since maintaining oil quality is important for preventing aging effects. However, the
applicant has not provided updates to the program elements to address the increased scope of
the program. The applicant is requested to provide the appropriate revisions to the 10
elements and the UFSAR summary description of this program.

1.7 Summary of Proposed License Conditions

As a result of the staff's review of the DNPS/QCNPS application for license renewal, including
the additional information and clarifications submitted subsequently, the staff identified two
proposed license conditions. The first license condition requires the applicant to include the
UFSAR Supplement in the next UFSAR update required by 10 CFR 50.71(e) following issuance
of the renewed license. The second license condition requires that the future activities
identified in the UFSAR Supplement and Appendix A of this SER to be completed prior to the
period of extended operation.
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2. SCOPING AND SCREENING METHODOLOGY FOR IDENTIFYING
STRUCTURES AND COMPONENTS SUBJECT TO AGING
MANAGEMENT REVIEW, AND IMPLEMENTATION RESULTS

2.1 Scoping and Screening Methodology

2.1.1 Introduction

Title 10 of the Code of Federal Regulations, Part 54 (10 CFR Part 54), "Requirements for
Renewal of Operating Licenses for Nuclear Power Plants,” Section 54.21, “Contents of
Application—Technical Information,” requires that each application for license renewal contain
an integrated plant assessment (IPA). The IPA must list and identify those structures, systems
and components (SSCs) that are within the scope of license renewal in accordance with

10 CFR 54.4 and subject to an aging management review (AMR).

In Section 2.1, “Scoping and Screening Methodology,” of the license renewal application (LRA)
the applicant described the scoping and screening methodology used to identify the SSCs at
the Dresden and Quad Cities Nuclear Power Stations that are within the scope of license
renewal and subject to an AMR. The staff reviewed the applicant’s scoping and screening
methodology to determine if it meets the scoping requirements stated in 10 CFR 54.4(a) and
the AMR screening requirements stated in 10 CFR 54.21.

In developing the scoping and screening methodology for the Dresden and Quad Cities Nuclear
Power Stations LRA, the applicant considered the requirements of 10 CFR 54, the statements
of consideration related to the license renewal rule, and the guidance provided in the Nuclear
Energy Institute (NEI) report NEI 95-10, “Industry Guideline for Implementing the Requirements
of 10 CFR Part 54—The License Renewal Rule.” In addition, the applicant also considered the
Nuclear Regulatory Commission (NRC) staff’s license renewal interim staff guidance (ISG)
documents and related correspondence.

2.1.2 Summary of Technical Information in the Application

In Sections 2.0 and 3.0 of the LRA, the applicant provided the technical information required by
10 CFR 54.21(a). In LRA Section 2.1, “Scoping and Screening Methodology,” the applicant
described the process used to identify the SSCs that meet the license renewal scoping criteria
under 10 CFR 54.4(a), as well as the process used to identify the SSCs that are subject to an
AMR as required by 10 CFR 54.21(a)(1). Additionally, LRA Section 2.2 (“Plant-Level Scoping
Results”), Section 2.3 (“Scoping and Screening Results: Mechanical Systems”), Section 2.4
("Scoping and Screening Results: Structures”), and Section 2.5 (“Scoping and Screening
Results: Electrical and Instrumentation and Control Systems”) provided the results of the
process used to identify the structures and components (SCs) that are subject to an AMR.

2.1.2.1 Scoping Methodology

In Section 2.1 of the LRA, the applicant described the methodology used to scope mechanical,
structural, and electrical and instrumentation and controls (I&C) SSCs pursuant to the
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requirements of the 10 CFR 54.4(a) scoping criteria. The applicant’s scoping methodology, as
described in the LRA, is presented in the sections below.

2.1.2.1.1 Application of the Scoping Criteria in 10 CFR 54.4(a)

The applicant described the general approach to scoping safety-related, non-safety-related,
and SSCs credited with demonstrating compliance with certain regulated events in Section
2.1.2, “Application of Scoping Criteria in 10 CFR 54.4(a),” of the LRA. The scoping approaches
specific to each of the three 10 CFR 54.4(a) scoping criteria are described in the following
sections.

Application of the Scoping Criteria in 10 CFR 54.4(a)(1). In LRA Sections 2.1.2.1, “Title

10 CFR 54.4(a)(1)—Safety-Related,” and 2.1.4, “Scoping Methodology” the applicant discussed
the methodology used to identify SSCs meeting the 10 CFR 54.4(a)(1) safety-related license
renewal scoping criteria. The applicant stated that at the Dresden and Quad Cities Nuclear
Power Stations, safety-related classifications for components are documented on engineering
drawings and in a controlled plant component database. The applicant relied upon the safety-
related classification as reported in these source documents to identify SSCs satisfying scoping
criteria of 10 CFR 54.4(a)(1).

Application of the Scoping Criteria in 10 CFR 54.4(a)(2). In LRA Sections 2.1.2.2 “Title

10 CFR 54.4(a)(2)—Non-Safety-Related Affecting Safety-Related”, 2.1.4 “Scoping
Methodology”, and 2.1.6 “Additional Considerations Incorporated Into the Methodology”, the
applicant discussed the methodology used to identify SSCs meeting the 10 CFR 54.4(a)(2)
non-safety-related license renewal scoping criteria. The applicant performed 10 CFR 54.4(a)(2)
scoping evaluations using a two-stage process that consisted of an initial scoping evaluation
followed by a revised scoping evaluation. During the initial 10 CFR 54.4(a)(2) non-safety-
related scoping evaluation, the applicant identified non-safety-related SSCs that supported a
safety-related function. The revised non-safety-related scoping methodology considered the
potential adverse effects from the failure of non-safety-related SSCs attached to safety-related
equipment and spatial interactions from the failure of non-safety-related SSCs on the
performance of a safety-related function. The applicant described both the initial and revised
10 CFR 54.4(a)(2) scoping methodology in Section 2.1.2.2 of the LRA.

Initial Non-Safety-Related Scoping

In Section 2.1.2.2 of the LRA, the applicant stated that for every non-safety-related plant
system or structure, applicable sections of the Dresden and Quad Cities Updated Final Safety
Analysis Reports (UFSARSs) and other current licensing basis (CLB) documents were reviewed
to determine whether the system or structure was credited with supporting satisfactory
accomplishment of a safety-related function. Based on this review, the applicant classified non-
safety-related systems or structures explicitly credited in CLB documents with supporting
accomplishment of a safety-related function as satisfying criterion 10 CFR 54.4(a)(2). Because
the Maintenance Rule (10 CFR 50.65) includes SSCS scoping criteria similar to

10 CFR 54.4(a)(2), the applicant stated that the Dresden and Quad Cities Maintenance Rule
functional evaluation reports were also reviewed to identify any additional non-safety-related
system or structure functions that supported satisfactory accomplishment of a safety-related
function. Non-safety-related SSCS functions that were identified in the Maintenance Rule
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functional evaluation reports as supporting a safety-related function and confirmed to be part of
the CLB were classified as satisfying the 10 CFR 54.4(a)(2) scoping criterion.

Revised Non-Safety-Related Scoping

Following issuance of NRC guidance on the identification and treatment of SSCs which meet
10 CFR 54.4(a)(2) in a March 15, 2002, letter from Mr. C. Grimes to Mr. A. Nelson, the
applicant revised the non-safety-related scoping methodology. The applicant’s revised
methodology included non-safety-related SSCs connected to a safety-related SSCS within the
scope of license renewal up to the first equivalent anchor past the safety/non-safety interface.
In addition, non-safety-related SSCs that had a spatial relationship such that their failure could
adversely impact the performance of a safety-related SSCS intended function were included in
the scope of license renewal. The applicant stated that it considered the pipe whip, jet
impingement, general flooding, spray, and displacement/falling as spatial interactions during the
revised 10 CFR 54.4(a)(2) scoping process. However, the applicant did not consider pipe whip,
jet impingement, general flooding, or spray of a gas to be credible interactions for gas systems
to adversely affect safety-related SSCs. As such, those systems containing gas were excluded
from the scope of the spatial interaction review and plant walkdowns. Displacement and falling
were considered credible interactions for gas systems, and, thus, all supports for gas systems
were included in the scope of license renewal.

Application of the Scoping Criteria in 10 CFR 54.4(a)(3). In LRA Sections 2.1.2.3, “Title

10 CFR 54.4(a)(3)—The Five Regulated Events,” 2.1.3.5, “Technical Paosition Papers,” 2.1.4,
“Scoping Methodology,” and 2.1.6, “Additional Considerations Incorporated Into the
Methodology,” the applicant discussed the methodology used to identify SSCs credited for
performing a function that demonstrates compliance with regulations for fire protection,
environmental qualification, pressurized thermal shock, anticipated transients without scram,
and station blackout pursuant to the 10 CFR 54.4(a)(3) license renewal scoping criteria. In
Section 2.1.2.3 of the LRA, the applicant stated that, because the Dresden and Quad Cities
Nuclear Power Stations are boiling water reactors (BWRs), 10 CFR 50.61, the regulation for
pressurized thermal shock, was not applicable to the LRA. For each of the other four applicable
regulated events, the applicant utilized technical position papers to provide input to the scoping
process. The technical position papers identified (1) the systems and structures that are relied
upon to demonstrate compliance with these regulations, (2) functional requirements for each
system or structure, and (3) additional documentation that may be used for scoping of
components credited to demonstrate compliance with each of the applicable regulated events.
The applicant stated that guidance provided by the technical position papers was used to
determine components credited in the regulated events. The SSCs credited in the regulated
events have been classified as satisfying criterion 10 CFR 54.4(a)(3) and have been identified
as within the scope of license renewal.

2.1.2.1.2 Documentation Sources Used for Scoping and Screening

In LRA Section 2.1.3, “Documentation Sources Used for Scoping and Screening,” the applicant
stated information derived from the following sources was reviewed during the license renewal
scoping and screening process:

* Updated Final Safety Analysis Reports
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. Maintenance Rule Databases

* current licensing basis and design basis documents, including safety evaluation reports,
technical specifications, licensing correspondence, and engineering evaluations and
calculations

e system and structure operational description documents

« technical position papers prepared to support scoping evaluations of the regulated events
identified in 10 CFR 54.4(a)(3)

e controlled plant component databases, such as the electronic work control system which
contains integrated design and maintenance record management information at the level
of detail at which distinct maintenance or modification activities typically are performed

e systems and structures lists created from system lists contained in the plant controlled
database and the Maintenance Rule databases

* the license renewal database developed as a project tool to support various license
renewal activities

The applicant stated that this information was used to identify the functions performed by plant
systems and structures. These functions were then compared to the scoping criteria in

10 CFR 54.4(a)(1-3) to determine if the associated plant system or structure performed a
license renewal intended function. These sources were also used to develop the list of
structures and components subject to an AMR.

2.1.2.1.3 System, Structure, and Component Level Scoping

In LRA Section 2.1.4, “Scoping Methodology,” the applicant described the scoping methodology
for systems and structures that were safety-related, non-safety-related, or relied upon to
perform a function to demonstrate compliance with the regulated events described in

10 CFR 54.4(a)(3). The applicant described the approaches used to scope mechanical
systems, electrical and I&C systems, and structures in accordance with 10 CFR 54.4(a). The
scoping methodology for each of these component classifications is described in the sections
below.

Mechanical System and Component Scoping Methodology. In LRA Section 2.1.4.1,
“Mechanical System Scoping Methodology,” the applicant described the methodology for
performing license renewal scoping of mechanical systems. The applicant identified six major
activities associated with mechanical system scoping. These include identification of the
system purpose and functions, determination of the system evaluation boundary, comparison of
system functions against 10 CFR 54.4 (a)(1-3), identification of supporting systems, creation of
license renewal boundary diagrams, and component-level scoping. Each of these activities is
described below.

« identification of the system purpose and functions



The applicant stated that a description was prepared for each mechanical system that
identified all functions (intended and nonintended) that the system was designed to
perform. The applicant used information obtained from the UFSAR system descriptions,
Maintenance Rule database records, CLB documents, design-basis documents, piping and
instrumentation diagrams (P&IDs), and system operating descriptions to develop the
system description.

determination of the system evaluation boundary

The applicant identified a system evaluation boundary for each system, which included all
of the components needed for the system to perform all of its functions, including those
functions determined not to be license renewal (LR) intended functions.

comparison of system functions against 10 CFR 54.4(a)(1-3)

All identified system functions were compared against the criteria of 10 CFR 54.4(a)(1),
(8)(2), and (a)(3). Each of the system functions satisfying scoping criteria in

10 CFR 54.4(a) was identified as a system intended function. The applicant's methodology
permitted a system function to be classified as an intended function under more than one
of the three scoping criteria in 10 CFR 54.4(a). Those systems for which no functions were
identified as satisfying any of the three scoping criteria were classified as systems outside
the scope of the Rule. When a system was determined to be outside the scope of the
Rule, all of the components for that system listed in the LR database were identified as
outside the scope of the Rule and were excluded from further scoping or screening
evaluations. However, the applicant stated that it reviewed all components before they
were excluded from further consideration to ensure that it did not inappropriately remove
any safety-related or environmentally qualified components inappropriately removed from
the scope of license renewal.

identification of supporting systems

After a mechanical system was determined to be within the scope of the Rule, the
applicant stated that an evaluation was performed to identify all of the in-scope system’s
supporting systems. Each of the supporting systems was then reviewed to determine if its
failure could prevent satisfactory accomplishment of any intended function of the in-scope
system. When the applicant identified that a supporting system was needed to maintain an
intended function of the in-scope system, the supporting system was determined to be in
scope.

creation of license renewal boundary diagrams

The applicant annotated plant P&IDs to create a license renewal boundary diagram for
each mechanical system within the scope of license renewal. License renewal boundary
diagrams included (1) the system evaluation boundary, (2) the in-scope components
whose function is required to ensure success of the system intended functions, and (3) the
out-of-scope components whose function is not required to ensure success of the system-
level intended functions.

component-level scoping



Following scoping of mechanical systems and the determination of system evaluation
boundaries, the applicant performed component-level scoping. A system component list
was developed in the license renewal database to support the mechanical component
scoping methodology. The applicant reviewed the system functions, drawings, and other
information sources to determine if failure of a system component would result in failure of
a system intended function. A component was determined to be in scope if it was safety
related and met the criteria of 10 CFR 54.4(a)(1), if it was determined that the component
was needed to fulfill a system intended function, if the component met the criteria of

10 CFR 54.4(a)(2), or if the component was needed to support the intended function of the
system needed to meet the regulation for regulated events. The applicant stated that
every safety-related component was included within the scope of the Rule. All other
components in the LR database for a given system were reviewed to determine if they
supported any of the intended functions for a given system.

The applicant stated that all electrical and I&C components within the evaluation boundary
of in-scope mechanical systems were included within the scope of the Rule and evaluated
using the spaces approach described in Section 2.1.4.2 of the LRA. The electrical and 1&C
components from all plant systems (mechanical/electrical and 1&C) and structures were
scoped collectively under one electrical and I&C component group. However, if the
electrical and 1&C components provided a mechanical component function, such as a
pressure boundary, the components were evaluated individually for aging along with other
components in the mechanical system.

Structure and Structural Component Scoping Methodology. The applicant described the
methodology used for structural scoping in Section 2.1.4.3, “Structure Scoping Methodology,” of
the LRA. Structures include freestanding buildings, separately evaluated rooms that are
contiguous with freestanding buildings, the primary containment shell, tank foundations, the
station chimney, and commaodity-like groupings of cranes and hoists. The applicant stated that
the list of structures used for scoping was developed through review of site plot drawings in
conjunction with a walkdown of the property at each site. The UFSARs were relied upon to
identify safety classification of structures and structural components. Class | structures and
structural components were considered safety related.

The structural scoping methodology described in the LRA was similar to the mechanical system
scoping described in Section 2.1.4.1 of the LRA. Structure descriptions were prepared that
included all structure functions. Structure evaluation boundaries were determined, including
examination of structure interfaces. All structure functions were evaluated against the criteria of
10 CFR 54.4(a)(1-3) and the results of this evaluation were documented in the LR database.

In those instances where the structure intended functions required support from other
structures or systems, the supporting systems or structures were identified and evaluated
against the criteria in 10 CFR 54.4(a)(2). The applicant stated that although a structural
boundary drawing was not created for structures, a single boundary diagram based on site plot
or equipment layout drawings was created for each site which displays all of the structures in
relation to one another.

The applicant noted that, although the controlled plant component database includes some
structural components such as pipe supports, equipment anchors, ladders, and doors, it does
not include most of the structural components that constitute a structure. Therefore, for
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structures determined to be within the scope of the Rule, more detailed structural drawings
were reviewed and, where needed, walkdowns were performed to identify structural elements
(such as structural steel, foundations, floors, walls, ceilings, penetrations, stairways, or curbs).
For in-scope structures, all structural components that are required to support the intended
functions of the structure were entered into the LR database as generic structural components
and were identified as within the scope of the Rule.

Electrical and Instrumentation and Control System and Component Scoping Methodology. The
applicant described the methodology used to scope electrical and I&C systems in

Section 2.1.4.2, “Electrical and Instrumentation and Control System Scoping Methodology,” of
the LRA. At the system level, the scoping methodology utilized for electrical and 1&C systems
was identical to the mechanical system-level scoping described in Section 2.1.4.1. The
UFSAR, Maintenance Rule database records, CLB and design-basis documents, and system
description documents applicable to the system were reviewed to determine the system safety
classification and to identify all of the system functions. All system level functions were
evaluated against the criteria of 10 CFR 54.4(a)(1-3). The supporting systems needed to
maintain the in-scope system intended functions were identified and evaluated against the
criteria in 10 CFR 54.4(a)(2). License renewal boundary diagrams were not created for
electrical systems. However, boundary diagrams showing the basic electrical distribution
throughout the plant and the associated switchyards were created for each site.

The applicant stated that the spaces approach was used to scope electrical and 1&C
components. Therefore, the applicant identified the electrical and 1&C commodity groups that
were installed in the plant rather than performing a detailed review to scope specific electrical
and 1&C components in each in-scope system.

Commadity Group Scoping. In Section 2.1.6 of the LRA, the applicant described its use of
mechanical, structural, and electrical commodity groups for certain types of generic
components during the scoping process. The use of these commodity groups for each of these
scoping areas is discussed below.

* In Section 2.1.6 of the LRA, the applicant stated that mechanical system piping
components that were not uniquely identified in the controlled plant component databases
were evaluated as part of a system-specific commodity group. For example, the applicant
noted that P&IDs typically depict, but do not provide, equipment part numbers (EPNs) for
piping and fittings. When a system was determined to include in-scope commodity items,
the commaodity items for the system were evaluated and were entered as a representative
commodity component into the LR database for the system. During the AMR process, a
system may be determined to have in-scope commodity components made of more than
one material. For example, a single system may include carbon steel piping and stainless
steel piping, both of which are in scope. When such a determination was made, the LR
database was modified to include multiple commodity component records corresponding to
the different piping materials.

The applicant also noted that the Dresden and Quad Cities Power Stations use thermal
insulation and jacketing on piping and equipment for a variety of purposes. The applicant
recognized that thermal insulation and jacketing on piping and equipment could not readily
be scoped against requirements of 10 CFR 54.4(a)(2) based simply on the plant system
where they are used. Therefore, for each plant piping system, the applicant reviewed the
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insulated pipe plant specifications to determine which systems had installed insulation. For
each piping system with insulation installed, the applicant identified an insulation
commodity group representing all of the insulation of that type within the system and
initially classified the insulation commaodity group as within the scope of license renewal.
During AMR of the insulation commaodity group, further evaluation of the design purpose
for the insulation requirement for each system confirmed or revised the in-scope
classification of the system insulation components.

»  Structural elements and components were evaluated in commodity groupings that were
based on similarity of materials and component functions. For example, an in-scope
building comprises several wall elements and may include multiple, but similar, structural
components such as equipment supports or doors. The scoping and screening evaluation
did not identify and evaluate these multiple structural components on an individual basis.
Rather, the evaluation grouped similar structural components as generic components for
scoping and screening.

*  Electrical and 1&C components in electrical and I&C systems and some electrical and 1&C
components in mechanical systems and structures were evaluated as a consolidated
electrical and 1&C component group. Electrical components were identified and assigned
to this consolidated electrical and I&C component group for scoping and screening
evaluation. All components assigned to the consolidated electrical and 1&C component
group were initially identified as in scope of the Rule. After their assignment to the
consolidated electrical and I&C component group, some individual components were
reevaluated on the basis of their specific design function. If it was determined that the
component did not perform an intended function as described in 10 CFR 54.4, the
component was classified as outside the scope of the Rule.

2.1.2.2 Screening Methodology

Following the identification of SSCs within the scope of license renewal, the applicant
implemented a process for determining which SSCs would be subject to an AMR in accordance
with the requirements of 10 CFR 54.21(a)(1). In LRA Section 2.1.5, “Screening Methodology,”
the applicant discussed these screening activities as they related to the SCS that are within the
scope of license renewal. These screening activities consisted of the identification of
mechanical, structural, and electrical and 1&C components within the scope of license renewal
and subject to an AMR. The applicant’s screening methodology described in the LRA for
mechanical, structural, and electrical and 1&C components is presented below.

2.1.2.2.1 Mechanical Component Screening

Following component-level scoping for mechanical systems, the applicant performed screening
to identify those mechanical components that were subject to an AMR. As described in LRA
Section 2.1.5.1, “Mechanical System Component Screening Methodology,” the applicant used
the following methodology.

After a mechanical system component was categorized in the LR database as within the scope
of the Rule, the applicant classified the component as either active or passive based on an
evaluation of the component description and type. The applicant used the active/passive
component determinations documented in NEI 95-10, Appendix B, as guidance for this activity.
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During the screening process, the applicant recognized that a few in-scope passive
components were short-lived components. Examples of such components are the reactor head
seal O-rings and the control blades. Components that were recognized during screening as
short-lived were eliminated from the AMR process, and the basis for the classification as short-
lived was documented in the LR database. All other in-scope passive components were
identified as long-lived. Long-lived, passive components within the scope of license renewal
were identified as subject to an AMR and evaluated to determine their component-level
intended function(s). During the AMR process, if detailed review of maintenance procedures
and requirements determined that a component previously categorized as long-lived was
subject to replacement based on a qualified life or specified time period, the component was
recategorized as short-lived and eliminated from the AMR evaluation process. The results of
the component screening were recorded in the LR database.

2.1.2.2.2 Structural Component Screening

Following component-level scoping for structures, the applicant performed screening to identify
those civil/structural components that were subject to an AMR. In LRA Section 2.1.5.3,
“Structural Component Screening Methodology,” the applicant described the methodology used
to screen civil/structural components. The applicant stated that when a structure or structural
component was determined to be within the scope of license renewal, the structure screening
methodology classified the component as passive. An evaluation was made to determine
whether in-scope structural components were subject to replacement based on a qualified time
period. If the in-scope structural component was subject to replacement based on a qualified
time period, the component was identified as short-lived and was excluded from an AMR. The
applicant stated that, except for a very limited number of structural components that were
excluded on the basis of being subject to replacement per criterion 10 CFR 54.21(a)(1)(ii), all
structures and structural components that are in scope are subject to an AMR.

2.1.2.2.3 Electrical and 1&C Component Screening

In LRA Section 2.1.5.2, “Electrical and I&C System Component Screening Methodology,” the
applicant described the methodology used to screen electrical and 1&C components. The
applicant stated that, based on the spaces approach to AMR for electrical components, all
electrical and I1&C components classified as within the scope of the license renewal were
evaluated as a consolidated electrical and 1&C component group. The applicant stated that
components were categorized as “active” or “passive” based on the determinations
documented in NEI 95-10, Appendix B. In-scope components determined to be passive were
identified in the LR database as subject to an AMR. In Section 2.1.6 of the LRA, the applicant
stated that for most passive components within the scope of license renewal, the determination
of whether a component was short-lived or long-lived was made during the AMR process when
procedures for maintaining and replacing plant equipment were reviewed in detail. The
component-level intended function(s) were determined for each in-scope passive component
and recorded in the LR database. All passive electrical and 1&C commodity components, such
as cables, are subject to an AMR unless they were specifically evaluated and determined not to
perform an intended function as described in 10 CFR 54.4. Electrical and I&C components
from mechanical systems were screened collectively using the spaces approach along with
similar components from electrical and 1&C systems. This also applied to any electrical and
I&C components associated with structures. Any mechanical or structural components in
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electrical and I1&C systems that were determined to be within the scope of the Rule were
categorized as “active” or “passive” based on the determinations documented in NEI 95-10.

2.1.3 Staff Evaluation

The staff evaluated the LRA scoping and screening methodology in accordance with the
guidance contained in Section 2.1, “Scoping and Screening Methodology,” of NUREG-1800,
“Standard Review Plan for Review of License Renewal Applications for Nuclear Power Plants.”
The acceptance criteria for the scoping and screening methodology review are based on the
following regulations:

» 10 CFR 54.4(a), as it relates to the identification of plant SSCs within the scope of the rule

* 10 CFR 54.4(b), as it relates to the identification of the intended functions of plant SSCs
determined to be within the scope of the rule

* 10CFR 54.21(a)(1) and (a)(2), as they relate to the methods utilized by the applicant to
identify plant structures and components subject to an AMR

As part of the review of the applicant’s scoping and screening methodology, the NRC staff
reviewed the activities described in the following sections of the LRA using the guidance
contained in NUREG-1800:

e Section 2.1 (“Scoping and Screening Methodology”) to ensure that the applicant describes
a process for identifying SSCs that are within the scope of license renewal in accordance
with the requirements of 10 CFR 54.4(a)(1), (a)(2), and (a)(3)

»  Section 2.2 (“Plant-Level Scoping Results”), Section 2.3 (“Scoping and Screening Results:
Mechanical Systems”), Section 2.4 (“Scoping and Screening Results: Structures”), and
Section 2.5 (“Scoping and Screening Results: Electrical and Instrumentation and Control
Systems”) to ensure that the applicant described a process for determining structural,
mechanical, and electrical components at the Dresden and Quad Cities Nuclear Power
Stations that are subject to an AMR in accordance with the requirements of 10 CFR
54.21(a)(1) and (a)(2)

In addition, the staff conducted a scoping and screening methodology audit at Exelon corporate
offices in Warrenville, lllinois, from May 20-23, 2003. The focus of the audit was to ensure that
the applicant had developed and implemented adequate guidance to conduct the scoping and
screening of SSCs in accordance with the methodologies described in the application and the
requirements of the Rule. The audit team reviewed implementation procedures and
engineering reports which describe the scoping and screening methodology implemented by
the applicant. In addition, the audit team conducted detailed discussions with the applicant on
the implementation and control of the license renewal program and reviewed administrative
control documentation and selected design documentation used by the applicant during the
scoping and screening process. The audit team further reviewed a sample of system scoping
and screening results reports for the core spray system, reactor core isolation cooling system
(Quad Cities only), isolation condenser (Dresden only), reactor building closed cooling water
system, and main feedwater system to ensure that the methodology outlined in the
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administrative controls was appropriately implemented and the results were consistent with the
CLB.

2.1.3.1 Scoping Methodology

The staff reviewed the scoping process to verify that the applicant’s methodology was
consistent with NUREG-1800 and other documented staff positions and that the scoping
methodology adequately identified SSCs within the scope of license renewal in accordance with
the requirements of 10 CFR 54.4(a).

2.1.3.1.1 Implementation Procedures and Documentation Sources Used for Scoping and
Screening

The staff reviewed the applicant’s scoping and screening implementation procedures to verify
that the process used to identify structures and components subject to an AMR was consistent
with the LRA and NUREG-1800 and that the applicant appropriately implemented the
procedural guidance. Additionally, the staff reviewed the scope of CLB documentation sources
used to support the LRA development and the process used by the applicant to ensure that
CLB commitments were appropriately considered during the scoping and screening process.

Review of Methodology Implementation Procedures. The staff reviewed the following scoping
and screening methodology implementation procedures and engineering reports:

* GE-NE-LRTI-2000, “Scoping and Screening of Systems, Structures, and Components for
License Renewal”

* LRTI-16, “Identification of Non Safety Related Structures and Components Which Spatially
or Structurally Interact With Safety Related Systems”

* PP-QDC-DRE Revision 00 IN, “Treatment of Pipe/Equipment Insulation During Scoping and
Screening Systems for License Renewal”

 PP-DRE&QDC Revision 02-AP, “Active/Passive Classification and Intended Function
Determination of Structures and Components”

» PP-DRE-QDC Revision 01 SPACES, “Scoping and Screening Position Paper for Electrical
Components Based on Electrical Spaces Approach for Aging Management Review”

» Desktop Guide, “Scoping & Screening of Systems, Structures and Components”

In reviewing these procedures, the staff focused on the consistency of the detailed procedural
guidance with information in the LRA and the various NRC staff positions documented in
NUREG-1800 and ISG documents. The team found that the scoping and screening
methodology instructions were generally consistent with Section 2.1 of the LRA and were of
sufficient detail to provide the applicant’s staff with concise guidance on the scoping and
screening implementation process to be followed during the LRA activities.

During the scoping and screening methodology audit, the audit team identified that some of the
applicant’s implementation procedures were based on a version of NEI 95-10 that was not
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endorsed by the NRC. Specifically, the staff noted that the applicant used guidance from
Revision 2 to NEI 95-10, dated August 2000, to develop certain portions of the scoping and
screening procedures. For example, procedure PP-DRE&QDC Revision 02-AP,
“Active/Passive Classification and Intended Function Determination of Structures and
Components,” Section 3, stated that the classification of components was performed in
conformance and consistent with the guidelines provided in NEI 95-10, Revision 2. In
Regulatory Guide 1.188, “Standard Format and Content for Application to Renew Nuclear
Power Plant Operating Licenses,” issued July 2001, the NRC endorsed Revision 3 to

NEI 95-10, dated March 2001, as providing an acceptable method for complying with the
license renewal rule. Because the applicant utilized a version of NEI 95-10 that has not been
endorsed by the NRC staff for LRA development, in Request for Additional Information

(RAI) 2.1-5, the staff asked the applicant to identify the differences that exist between Revisions
2 and 3 of NEI 95-10 and the potential impact on the LRA.

In its October 3, 2003, response to RAI 2.1-5, the applicant stated that, based on a comparison
between NEI 95-10 Revision 2 and Revision 3, the major substantive changes involved the new
LRA format; some changes to Appendix B, “Typical Structure, Component and Commodity
Groupings and Active/Passive Determinations for the Integrated Plant Assessment”; and
additional guidance on the treatment of consumables. The applicant stated that (1) there were
no changes in Revision 3 of NEI 95-10 Appendix B tables for active/passive determinations for
components that impacted the conclusions or methodology implemented for the Dresden/Quad
Cities component screening and (2) the Exelon evaluation process for evaluating consumables
was consistent with the screening guidance provided in Table 2.1-3 of NUREG-1800. The staff
reviewed the changes between Revisions 2 and 3 of NEI 95-10, the applicant’s guidance for
active/passive screening determinations, and the applicant’s treatment of consumable items.
Based on these reviews, the staff concluded that the applicant’s response to RAI 2.1-5 was
reasonable and the use of NEI 95-10, Revision 2, for LRA development did not adversely
impact the scoping and screening methodology. Therefore, RAI 2.1-5 has been resolved.

Methods Used to Review the Current Licensing Basis. The staff reviewed the scope and depth
of the applicant's CLB review to verify that the methodology was sufficiently comprehensive to
identify SSCs within the scope of license renewal and structures and components requiring an
AMR. As defined in 10 CFR 54.3(a), the CLB is the set of NRC requirements applicable to a
specific plant and a licensee’s written commitments for ensuring compliance with and operation
within applicable NRC requirements and the plant-specific design basis that are docketed and
in effect. The CLB includes certain NRC regulations, orders, license conditions, exemptions,
technical specifications, design-basis information documented in the most recent final safety
evaluation report (SER), and licensee commitments remaining in effect that were made in
docketed licensing correspondence such as licensee responses to NRC bulletins, generic
letters, and enforcement actions, as well as licensee commitments documented in NRC safety
evaluations or licensee event reports.

The staff determined that LRA Section 2.1.3, “Documentation Sources Used for Scoping and
Screening,” provides a description of the CLB and related documents used during the scoping
and screening process that is consistent with the guidance contained in NUREG-1800 and
NEI 95-10. However, the applicant’s methodology implementation procedures do not describe
the process used to review certain CLB and design-basis documents such as SERs, license
event reports, and responses to NRC bulletins, generic letters, and enforcement actions in a
manner that ensured that all system and structure functions were identified for the purposes of
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license renewal scoping. Because the staff was unable to fully evaluate the process used to
review CLB documents, in RAI 2.1-8 the staff requested that the applicant describe the
method(s) used to review the CLB documents identified in Section 2.1.3 of the LRA for the
purposes of identifying all applicable SSCS functions.

In its October 3, 2003, response to RAI 2.1-8, the applicant stated that the first level of
documents reviewed included the UFSARSs, the Maintenance Rule databases, the
system/structure design-basis documents, and the system/structure operational description
documents. Based on references contained in the initially reviewed documents, the applicant
stated that additional CLB documents such as SERs, license event reports, and responses to
NRC bulletins, generic letters, and enforcement actions were identified for review. In addition,
the applicant noted that electronic searches based upon key words or document numbers were
also conducted. The staff concluded that the identification of CLB documents such as SERs,
license event reports, and responses to NRC bulletins, generic letters, and enforcement actions
using reference information from other parent CLB documents, in combination with electronic
document searches, provides reasonable assurance that the applicant considered a broad
scope of CLB document sources during scoping and screening. The staff determined that the
applicant’s response to RAI 2.1-8 was reasonable; therefore, RAI 2.1-8 is resolved.

Based on a review of information provided in Section 2.1 of the LRA, a review of the applicant’s
detailed scoping and screening implementation procedures, and the results from the scoping
and screening audit, the staff concluded that the applicant’s scoping and screening
methodology considered a sufficient scope and depth of CLB information. The staff determined
that the CLB documentation review methodology was capable of identifying SSCS intended
functions in a manner consistent with the requirements of 10 CFR 54.4 and 10 CFR 54.21.

2.1.3.1.2 Application of the Scoping Criteria in 10 CFR 54.4(a)

The staff evaluated the applicant’s methodology for scoping SSCs pursuant to the requirements
of 10 CFR 54.4(a). The results of this staff evaluation are described below.

Application of the Scoping Criteria in 10 CFR 54.4(a)(1). In part, 10 CFR 54.4(a)(1) requires
that the applicant consider all safety-related SSCs that are relied upon to remain functional
during and following design-basis events to ensure (1) the integrity of the reactor coolant
pressure boundary, (2) the ability to shut down the reactor and maintain it in a safe shutdown
condition, or (3) the capability to prevent or mitigate the consequences of accidents which could
result in potential offsite exposures comparable to those referred to in 50.34(a)(1), 50.67(b)(2),
or Part 100.11 of the Code of Federal Regulations, to be within the scope of the license
renewal.

The applicant performed scoping of safety-related SSCs in accordance with implementation
procedure GE-NE-LRTI-2000 and the Scoping and Screening Desktop Guide. Section 4.1.4 of
procedure GE-NE-LRTI-2000 includes a checklist used to determine if a structure or system
meets the safety-related scoping criteria of 10 CFR 54.4(a)(1). Although the applicant’s safety-
related checklist items were similar to the criteria contained in 10 CFR 54.4(a)(1), the staff
identified some differences. Specifically, the checklist items associated with safety-related
scoping did not specifically address the full scope of potential offsite exposure limits referenced
in 10 CFR 54.4(a)(1)(iii) and the spectrum of design-basis events to be considered for safety-
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related scoping. The staff requested additional information to clarify the use of the safety-
related scoping questions. The staff evaluation of these two issues is described below.

» Scope of Potential Offsite Exposure Limits Considered for Safety-Related Scoping

Although the wording in LRA Section 2.1.2.1, “Title 10 CFR 54.4(a)(1)—Safety-Related,” is
consistent with the scoping requirements of 10 CFR 54.4(a)(1)(iii), the safety-related
scoping checklist items contained in Section 4.1.4 of procedure GE-NE-LRTI-2000 do not
include all the exposure limitations referenced in 10 CFR 54.4(a)(1)(iii)). Specifically,
GE-NE-LRTI-2000 does not include a reference to offsite exposures limits comparable to
those referred to in Section 50.34(a)(1) and Section 50.67(b)(2). Because the failure to
consider exposure limitations contained in Section 50.34(a)(1) and Section 50.67(b)(2)
could result in the omission of safety-related SSCs from the scope of license renewal, in
RAI 2.1-1, the staff requested the applicant to describe how these exposure limitations, as
applicable, were factored into the license renewal scoping and screening process.

In its October 3, 2003, response to RAI 2.1-1, the applicant clarified how the exposure
limitations of Section 50.34(a)(1) and Section 50.67(b)(2) were factored into the scoping
methodology. The applicant noted that 10 CFR 50.34 applies to applications for a
construction permit and that Exelon has not applied for a construction permit for either the
Dresden or Quad Cities Stations. However, the applicant stated that it has submitted
license amendment requests for the Dresden and Quad Cities stations to support
application of an alternate source term methodology pursuant to 10 CFR 50.67(b)(2). To
support the alternate source term submittal, the applicant evaluated the radiological
consequence analyses of the four design-basis accidents that result in offsite exposure and
identified proposed changes to the CLB. The applicant stated that none of the proposed
CLB changes would result in changes to system or equipment license renewal intended
functions. Based on this response, the staff concluded that the applicant adequately
considered the exposure limitations associated with 10 CFR 50.34 and 10 CFR 50.67 in
performing safety-related scoping. Therefore, RAI 2.1-1 is resolved.

» Spectrum of Design-Basis Events Considered for Safety-Related Scoping

In part, 10 CFR 54.4(a)(1) states that SSCs within the scope of license renewal include
safety-related SSCs that are relied upon to remain functional during and following design-
basis events (as defined in 10 CFR 50.49(b)(1)). As defined in 10 CFR 50.49, design-basis
events are conditions of normal operation, including anticipated operational occurrences,
design-basis accidents, external events, and natural phenomena for which the plant must
be designed. In regard to identification of design-basis events, Section 2.1.3, “Review
Procedures,” of NUREG-1800 states the following:

The set of design basis events as defined in the rule is not limited to Chapter 15 (or equivalent)
of the UFSAR. Examples of design basis events that may not be described in this chapter
include external events, such as floods, storms, earthquakes, tornadoes, or hurricanes, and
internal events, such as a high-energy-line break.

During the scoping and screening methodology audit, the NRC staff questioned how

nonaccident design-basis events, particularly design-basis events that may not be
described in the UFSAR, were considered during scoping. The staff noted that, although
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GE-NE-LRTI-2000, Section 4.1.4, includes safety-related scoping criteria similar to

10 CFR 54.4(a)(1), the procedure did not appear to clearly define the scope of design-basis
events that were to be considered during scoping. During the scoping and screening
methodology audit, the applicant was unable to provide sufficient information to
demonstrate that design-basis events not included in the UFSAR Chapter 15 accident
analyses were adequately considered during scoping. The staff determined that limiting the
review of design-basis events to design-basis accidents described in Chapter 15 of the
UFSAR could result in omission of safety-related functions described elsewhere in the CLB.
For example, the Dresden UFSAR, Section 3.4.1.1, “External Flood Protection Measures,”
indicates that the isolation condenser has a safety-related function during a design-basis
flooding event to provide core cooling. However, during the methodology audit, the team
noted that the isolation condenser system-level intended functions did not include a safety-
related function for providing capability to shut down the reactor and maintain it in a safe
shutdown condition. Therefore, in RAI 2.1-7, the staff requested the applicant to explain the
basis for the determination that the safety-related intended functions of the isolation
condenser system did not include shutting down the reactor and maintaining it in a safe
shutdown condition. Additionally, in RAI 2.1-7, the staff requested the applicant to describe
the methodology used to ensure that all design-basis events (including conditions of normal
operation, anticipated operational occurrences, design-basis accidents, external events, and
natural phenomena) were addressed during license renewal scoping.

In its October 3, 2003, response to RAI 2.1-7, the applicant stated that the Dresden and
Quad Cities site safety classifications were based on a definition of “safety related” that did
not incorporate the 10 CFR 50.49(b)(1) definition of design-basis events. Consequently,
the applicant indicated that the CLB definition of “safety related” for the Dresden and Quad
Cities sites is not the same as that given in 10 CFR 54.4(a)(1). Specifically, the applicant
noted that its CLB definition of “safety related” does not include SSCs used to mitigate
nonaccident design-basis events (such as tornados, external flooding, internal flooding,
high-energy line breaks, dam failures, and earthquakes).

In preparation for responding to RAI 2.1-7, the applicant reviewed the SSCs credited for
safe shutdown during nonaccident events to ensure that the intent of 10 CFR 54.4(a) was
met. As a result of this review, the applicant identified additional components associated
with high-energy line break nonaccident events that were within the scope of license
renewal but had not been previously identified. The specific components added to the LR
scope were associated with the applicant’s scoping of non-safety-related high-energy
systems and are described in Application of the Scoping Criteria in 10 CFR 54.4(a)(2),
below. The applicant noted that the additional components included within the scope of
license renewal as a result of nonaccident events were not classified as “safety related” as
defined in the licensing basis for each site. To remain consistent with the existing licensing
basis for each site, these SSCs were included within the scope of license renewal under the
criteria of 10 CFR 54.4(a)(2). Therefore, for the Dresden and Quad Cities sites, SSCs
meeting the scoping criteria of 10 CFR 54.4(a)(1) were identified during the applicant’s
Section 54.4(a)(1) and Section 54.4(a)(2) scoping efforts.

With regard to the scoping of the safety-related function of the isolation condenser during a
flooding event, the applicant stated that the CLB search for intended functions for the
isolation condenser inadvertently missed the statement in Section 3.4.1.1 of the UFSAR
crediting the core cooling function of the isolation condenser. Although inadvertently
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omitting SSCS intended functions described in the CLB could result in the failure to include
appropriate equipment within the scope of license renewal, the staff determined that the
additional reviews conducted by the applicant in response to RAI 2.1-7 provide additional
assurance that intended functions have been identified. The staff concluded that the
applicant’s scoping efforts conducted pursuant to 10 CFR 54.4(a)(1) and 10 CFR 54.4(a)(2),
in addition to the scoping evaluations performed for RAI 2.1-7, ensured that SSCs meeting
the scoping criteria of 10 CFR 54.4(1) were included within the scope of the rule and
evaluated for aging management. Therefore, RAI 2.1-7 has been resolved.

Following scoping of structures and systems, the applicant performed safety-related component
scoping. During the scoping and screening methodology audit, the applicant stated that the
electronic work control system (EWCS) database included safety classification data for certain
SSCs. The applicant stated that the safety classification obtained from the EWCS database
was initially used to scope safety-related components. During the methodology audit, the staff
identified that the EWCS safety classification field for several components was blank in the
license renewal database. The applicant stated that a blank safety classification field indicated
that a safety classification review of the component had not been performed, and therefore, the
EWCS database did not have safety classification data for the component. The applicant
stated that GE License Renewal Instruction Letter No. GE LR 002, Revision 3, related to
GE-NE-LRTI-2000, provided guidance for handling EWCS component data deficiencies,
including blank safety classification fields. The guidance stated that, if the component with a
blank safety-related classification field was a daughter component to a safety-related parent
component, then the daughter component should be classified as safety related. If the
component was not a daughter to a safety-related component, the guidance specified that
further evaluation was needed. During the audit, the applicant stated that P&IDs and other
controlled documents would be used in these cases to determine the proper safety
classification. The staff determined that the applicant’s utilization of EWCS safety classification
data, including the resolution of data deficiencies, was reasonable.

The audit team reviewed a sample of the license renewal database 10 CFR 54.4(a)(1) scoping
results and discussed the methodology and results with the applicant’s license renewal project
personnel. The team verified that the applicant had identified and used pertinent engineering
and licensing information in order to determine the SSCs required to be in scope in accordance
with the 10 CFR 54.4(a)(1) criteria. On the basis of this sample review, discussions with the
applicant, and review of the applicant’s scoping process, the staff determined that the
applicant’s methodology for identifying systems and structures meeting the scoping criteria of
10 CFR 54.4(a)(1) was adequate.

Application of the Scoping Criteria in 10 CFR 54.4(a)(2). In part, 10 CFR 54.4(a)(2) requires
that the applicant consider all non-safety-related SSCs whose failure could prevent satisfactory
accomplishment of any of the safety-related functions identified in paragraph 10 CFR 54.4(a)(1)
to be within the scope of the license renewal. Guidance for the staff review of non-safety-
related scoping is provided in NUREG-1800, Section 2.1.3.1.2, “Nonsafety-Related.”
Additionally, by letters dated December 3, 2001, and March 15, 2002, the NRC issued a staff
position to NEI, which provided staff expectations for determining what SSCs meet the

10 CFR 54.4(a)(2) criterion. NUREG-1800 states that in order to identify non-safety-related
SSCs meeting the 10 CFR 54.4(a)(2) scoping criterion, the applicant should consider those
failures identified in (1) the documentation that makes up its CLB, (2) plant-specific operating
experience, and (3) industry wide operating experience that is specifically applicable to the

2-16



facility. The December 3 letter (ADAMS accession number ML0O13380013) provided specific
examples of operating experience which identified pipe failure events (summarized in
Information Notice (IN) 2001-09, "Main Feedwater System Degradation in Safety-Related
ASME Code Class 2 Piping Inside the Containment of a Pressurized Water Reactor”) and the
approaches the NRC considers acceptable to determine which piping systems should be
included in scope based on the 54.4(a)(2) criterion. The March 15 letter (ADAMS accession
number ML020770026), further described the staff's expectations for the evaluation of
nonpiping SSCs to determine which additional non-safety-related SSCs are within scope. The
position states that applicants should not consider hypothetical failures, but rather should base
their evaluation on the plant’s CLB, engineering judgment and analyses, and relevant operating
experience. The paper further describes operating experience as all documented plant-specific
and industry wide experience which can be used to determine the plausibility of a failure.
Documentation would include NRC generic communications and event reports, plant-specific
condition reports, industry reports such as significant operating event reports (SOERs), and
engineering evaluations.

The applicant’s methodology for performing 10 CFR 54.4(a)(2) scoping of non-safety-related
SSCs was documented in implementation procedure GE-NE-LRTI-2000, the Scoping and
Screening Desktop Guide, and license renewal technical instruction (LRTI)-16, “Identification of
Non Safety Related Structures and Components Which Spatially or Structurally Interact With
Safety Related Systems.” The applicant performed the initial scoping on non-safety-related
structures and systems using a checklist item contained in Section 4.1.4 of procedure
GE-NE-LRTI-2000 to identify if a structure or system met the non-safety-related scoping criteria
of 10 CFR 54.4(a)(2). During the scoping and screening methodology audit, the applicant
stated that the checklist item applicable to 10 CFR 54.4(a)(2) was initially interpreted to apply
only to non-safety-related structures and components that provided support functions to safety-
related equipment. Following issuance of the staff's March 15, 2002, letter on scoping SSCs
per 10 CFR 54.4(a)(2), the applicant revised the non-safety-related scoping methodology to
consider non-safety-related SSCS seismic and spatial interactions that could adversely impact
safety-related intended functions. Consequently, the applicant added Attachment 2, “Guidance
for Identification and Documentation of Structures, Systems, and Components (SSCs) which
Meet 10 CFR 54.4(a)(2),” to GE-NE-LRTI-2000 to provide guidance for the revised scoping of
non-safety-related SSCs. Technical instruction LRTI-16 provided the detailed methodology for
identifying non-safety-related SSCs that could spatially interact with safety-related SSCs. The
LRTI-16 scoping process included the following steps:

* Aninventory was taken to identify all systems that contain equipment located in each plant
area that contained at least one safety-related component.

* The applicant completed a spatial interaction checklist to identify non-safety-related systems
that could spatially interact with safety-related equipment. The checklist was completed
based on the results of walkdowns and spatial interaction screening criteria contained in
LRTI-16. The LRTI-16 screening criteria identified specific seismic and spatial interactions
that the applicant considered to be credible means for non-safety-related SSCs to adversely
interact with safety-related equipment.

* In situations where non-safety-related piping physically connected to a safety-related
system, the portion of the non-safety-related system providing structural support to the
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safety-related system was included within the scope of the rule up to the point where the
non-safety-related system was anchored in three dimensions.

The staff reviewed the applicant’s scoping methodology, as described in the LRA and
associated implementation procedures, to verify that it was consistent with the guidance
provided in NUREG-1800 and related staff positions. Additionally, during the scoping
methodology audit, the staff reviewed a sampling of scoping results to determine if the
methodology adequately identified non-safety-related SSCs meeting the scoping criteria of
10 CFR 54.4(a)(2). Based on a review of the LRA, the applicant’s scoping and screening
implementation procedures, and discussions with the applicant, the staff determined that
additional information was required to assess certain aspects of the applicant’s evaluation of
the 10 CFR 54.4(a)(2) criteria. In RAI 2.1-2, the staff requested the applicant to address the
following five issues:

(@)

(b)

In LRA Section 2.1.2.2, “Title 10 CFR 54.4(a)(2) - Non-safety related affecting safety-
related,” the applicant stated that plant walkdowns were performed to identify those areas
containing safety-related SSCs. The applicant further stated in LRA Section 2.1.2.2 that, in
those instances where a plant walkdown could not be performed, plant drawings were used
to identify those areas containing safety-related SSCs and to identify component
interactions. For areas where walkdowns could not be performed to identify non-safety-
related SSCs that could affect safety-related SSCs, the staff requested the applicant to
describe the methodology and documentation sources used to perform scoping pursuant to
10 CFR 54.4(a)(2).

In its October 3, 2003, response to RAI 2.1-2.a, the applicant provided a listing of plant
areas where plant drawings were used to identify spatial interactions rather than a physical
area walkdown. Controlled plant piping layout drawings for the various elevations of the
plant were used to identify those areas containing safety-related SSCs and to identify
component interactions. Controlled electrical/instrumentation physical layout drawings were
also used to aid in the identification of safety-related components in the areas. The
applicant stated that this review of controlled plant drawings was only performed for high-
radiation areas where personnel entry at power operation would have resulted in an
unnecessary accumulation of dose. The staff determined that the applicant provided a
reasonable basis for not performing physical walkdowns for the identified areas of the plant.
Further, the use of controlled plant piping layout and electrical/instrumentation plant
drawings was a reasonable method for identifying potential spatial interactions for these
areas. On this basis, the staff concluded that RAI 2.1-2.a is resolved.

Instruction LRTI-16, “Identification of Non Safety Related Structures and Components
Which Spatially or Structurally Interact With Safety Related Systems,” describes the
process used to identify non-safety-related systems and components which meet the
scoping criteria specified in 10 CFR 54.4(a)(2) due to spatial or structural interaction with
safety-related systems. Section 4.3 of LRTI-16 states that non-safety-related systems were
evaluated using the criteria provided in LRTI-16, Table 2, “Spatial Interaction Screening
Criteria.” The staff requested the applicant to describe the basis and/or provide justification
for the use of the following spatial interaction screening criteria contained in LRTI-16,

Table 2:
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* Pipe whip and jet impingement apply only to high-energy systems containing fluids with
temperatures greater than or equal to 200 °F and a pressure greater than or equal to
275 psig (LRTI-16, Table 2, Item 5). The staff noted that this definition of high-energy
systems appeared to be inconsistent with the CLB definition of a high-energy system as
described in the Dresden UFSAR, Section 3.6.1.1.1.1, which indicated that a fluid was
high energy when the temperature exceeds 200 °F or the pressure exceeds 275 psig.

« Spray from high-energy systems can affect equipment up to 25 feet (LRTI-16, Table 2,
Item 10).

« Cables in conduit or trays are not affected by water spray as long as the spray does not
target a cable termination area (LRTI-16, Table 2, ltem 4).

* Spray from medium-/low-energy systems can affect equipment up to 20 feet (LRTI-16,
Table 2, Item 11). The applicant defined medium-/low-energy systems as any system
that did not meet the definition of a high-energy system.

» Early detection of leaks (sumps and floor drain systems) is given credit in the scope of
the rule for preventing long-term degradation of passive equipment and flooding beyond
the lowest elevation of the building (LRTI-16, Table 2, Item 8).

* Fluid spray can affect only active components (LRTI-16, Table 2, Item 6).

In its October 3, 2003, response to RAI 2.1-2.b, the applicant provided additional
information relating to each of the above spatial interaction screening criteria.

High-Energy System Definition and Scoping

The applicant stated that the definition of a high-energy system used during scoping and
screening evaluations was consistent with the specific licensing basis at each site.
Consequently, Quad Cities defined a high-energy system as a system where the
temperature and pressure conditions of fluid exceed 200 °F and 275 psig, respectively,
while Dresden defined a high-energy system as one where the temperature or pressure
conditions of fluid exceed 200 °F and 275 psig, respectively. The applicant indicated that all
systems meeting the plant-specific licensing basis definition of a high-energy system at
each site were evaluated for spatial interactions.

In its response to the RAI, the applicant did not justify the use of the 25-foot separation
criterion but instead revised the scoping methodology to consider potential spatial
interactions between high-energy systems and safety-related SSCs separated by more than
25 feet. The applicant stated that all high energy piping located inside the primary
containment was safety-related and included within the scope of license renewal under
Section 54.4(a)(1) scoping criteria. For high energy piping located outside the primary
containment, the applicant re-evaluated the scoping boundaries for the following high-
energy systems to account for potential spatial interactions:

* main steam
» feedwater
* high pressure coolant injection
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* reactor water cleanup

e reactor core isolation cooling (Quad Cities only)
* isolation condenser (Dresden only)

e extraction steam to heaters A, B, C, or D

e heater drain from heater C or D

e condensate booster lines

e moisture separator drain

» control rod drive hydraulic system

As a result of this re-evaluation, the applicant expanded the scoping boundaries of the main
steam, feedwater, reactor water cleanup, and control rod drive systems. The applicant
stated that the expanded boundaries are now consistent with the scope of high-energy line
breaks analyzed in the CLB and described in Appendix 3A of the UFSAR for both sites.
The staff evaluation mechanical system scoping results and aging management programs
associated with these expanded boundaries are described in Sections 2.3.1 and 3.1 of this
report. The staff concluded that the applicant’s scoping methodology for high-energy
systems was consistent with the plant-specific licensing bases for the Dresden and Quad
Cities sites and considered an adequate scope of potential spatial interactions.

Fluid Spray Interactions with Cables

In its October 3, 2003, response to RAI 2.1-2, the applicant stated that the technical
justification for the assumption that cables in conduit or trays are not affected by water
spray is that the cables are protected by the cable insulation and jacketing. The applicant
also noted that cable pan covers and conduit provide additional protection of cable from
water spray. The staff concluded that the applicant provided a reasonable basis for its
approach to the scoping of cables in conduit or trays.

Fluid Spray Interactions and Flooding

In its October 3, 2003, response to the RAI, the applicant stated that the only spatial
interactions attributed to moderate-/low-energy systems were water spray, flooding, and
falling of piping components onto safety-related components. The applicant stated that
portions of low-/moderate-energy pipe located directly over a safety-related component
(active or passive) were included within the scope of license renewal regardless of the
distance separating the two systems. However, the applicant used a separation criterion of
20 feet when evaluating the potential effects of spray; therefore, spatial interactions were
considered only for those portions of low- or moderate-energy non-safety-related systems
separated by less than 20 feet from an active safety-related component. In reviewing the
RAI response, the staff determined that the applicant’s primary basis for this position was
the assumption that fluid sprays dissipate over distance, and degradation of low- or
moderate-energy systems would occur gradually over time. The applicant stated that any
early leakage would be detected and corrected by plant personnel through rounds,
inspections, and monitoring of sumps before the aging mechanisms such as corrosion can
have an adverse effect. The applicant used a similar basis for the assumption that early
detection of leakage would prevent long-term degradation of passive components.
Consequently, the applicant assumed that fluid sprays could affect only active components.
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(€)

The staff concluded that the applicant’s basis relied on the assumption that the exposure
duration of a nonsafety SSC failure would be limited by early detection of leakage through
operator actions. However, as discussed in a March 21, 2003, letter to NEI regarding staff
comments to proposed industry guidance on Section 54.4(a)(2) scoping, neither the license
renewal rule nor the associated statements of consideration examine duration of the failure
as a factor in determining whether a non-safety-related SSC should be in scope. Therefore,
the staff determined that the applicant did not provide a sufficient basis for limiting
consideration of fluid spray interactions to only those non-safety-related SSCs located within
20 feet of an active safety-related SSC. In particular, the staff requires additional
clarification regarding the capability of active and passive safety-related SSCs located
greater than 20 feet from a potential spray source to tolerate wetting, the specific operating
experience that was relied upon to determine that it was not credible for fluid sprays to
affect equipment greater than 20 feet from a failure location, specific methods to detect
leakage in normally accessible and inaccessible areas, and justification for use of exposure
duration in limiting the scope of potential failure mechanisms considered during scoping.
This issue is identified as Open ltem 2.1-1.

Section 2.1.2.2 of the LRA states that pipe whip, jet impingement, general flooding, or spray
of a gas were not considered credible interactions for gas systems to adversely affect
safety-related SSCs. In LRTI-16, Table 2, Item 3 states, “while falling equipment from gas
systems can spatially impact safety-related components located below them, the only
credible manner in which equipment can fall is through failure of the attached supports.”
The staff position described in the March 15 letter is that applicants should not consider
hypothetical failures, but rather should base their evaluation on the plant’s CLB, engineering
judgment and analyses, and relevant operating experience. The staff requested that the
applicant describe the scoping methodology implemented for the evaluation of the 10 CFR
54.4(a)(2) criteria, including a description of the site and industry operating experience
used, as it relates to the non-fluid-filled SSCs of interest and its consistency with the staff
position documented in the March 15 letter.

In its October 3, 2003, response to RAI 2.1-2.c, the applicant stated that pipe whip, jet
impingement, general flooding, or spray of a gas were not considered credible interactions
for non-safety-related gas systems to adversely affect safety-related SSCs. The applicant’s
basis for this assumption was that gas systems contain no fluids that could spray or leak
onto safety-related systems causing shorts or other malfunctions and gas systems do not
contain sufficient energy to cause pipe whip or jet impingement. Additionally, the applicant
considered that falling of gas-filled pipe components onto safety-related equipment was not
a credible spatial interaction unless the attached piping supports were to fail. This latter
assumption was based on an operating experience review that included a review of NRC
information notices, NRC Office of Inspection and Enforcement (IE) bulletins, generic
letters, and plant-specific condition reports, work order history, and self assessments. The
applicant stated that no instances of gas-filled piping or component degradation resulting in
falling of components were identified. For this reason, the applicant stated that the pipe
supports for gas systems were included within the scope of license renewal, but the gas
system piping and valves were not included in the scope of license renewal. The staff
determined that the applicant performed a sufficient operating experience review to
determine credible spatial effects between non-safety-related gas-filled systems and safety-
related SSCs. Therefore, the staff concluded that the applicant’s scoping approach for gas-
filled systems was reasonable and RAI 2.1-2.c is resolved.
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(d)

(e)

As described in the March 15 letter, if an applicant uses a mitigative option when performing
the scoping of non-safety-related SSCs under 10 CFR 54.4(a)(2), the applicant should
demonstrate that plant mitigative features are adequate to protect safety-related SSCs from
non-safety-related SSC failures, regardless of failure location. If an applicant cannot
demonstrate that the mitigative features are adequate to protect safety-related SSCs from
the consequences of non-safety-related SSC failures, then the entire non-safety-related
SSCS is required to be brought into the scope of license renewal.

In reviewing the LRA, the NRC staff was unable to determine if the 10 CFR 54.4(a)(2)
scoping methodology considered failures at all piping locations where age-related
degradation is possible. The staff requested the applicant to clarify how the scoping
methodology of non-safety-related piping was performed relative to the guidance contained
in the staff's March 15 letter.

In its October 3, 2003, response to RAI 2.1-2.d, the applicant stated that plant mitigative
features were not credited with protecting safety-related SSCs from failures of non-safety-
related SSCs. Those portions of non-safety-related SSCs that could spatially or structurally
interact with a safety-related SSCS in such a manner that would prevent the
accomplishment of a safety-related SSCS intended function were included within the scope
of license renewal. Based on this response, the staff concluded that the applicant
considered an adequate scope of non-safety-related SSC failure locations during license
renewal scoping and RAI 2.1-2.d is resolved.

In discussions with the applicant’s license renewal project team, the NRC staff noted some
cases where non-safety-related plant equipment was credited with providing anchorage for
non-safety-related piping that was attached to safety-related piping. In these cases, the
non-safety-related piping was placed within the scope of license renewal, but the plant
equipment providing structural support was not considered to be within scope. For cases
where an entire pipe run including both safety- and non-safety-related piping was analyzed
as part of the CLB to establish that it could withstand design-basis event loads,
NUREG-1800, Section 2.1.3.1.2, indicates that the scoping methodology includes (1) the
non-safety-related piping up to its anchors and (2) the associated piping anchors as being
within the scope of license renewal under 10 CFR 54.4(a)(2). Because the plant equipment
credited with providing support to non-safety-related piping within the scope of license
renewal appears to be equivalent to an associated piping anchor as described in
NUREG-1800, the staff requested the applicant to provide justification for not including this
plant equipment within the scope of license renewal in RAI 2.1-2.e.

In its October 3, 2003, response to RAI 2.1-2.e, the applicant stated that it conservatively
included those portions of non-safety-related pipe up to the point where the pipe was
restrained in three orthogonal directions. The scoping boundary was determined through a
review of isometric pipe drawings. In those instances where isometric drawings of non-
safety-related pipe did not exist (typically small bore pipe less than 2 %2 inches in diameter),
the applicant either included the entire line up to the end of the pipe run (e.g., no more pipe
existed) or ended the boundary where the line attached to a larger piping header or a major
component (i.e., pump or heat exchanger). The larger piping header or major component
was treated as an anchor. However, the applicant stated that the major component was
excluded from the scope of license renewal because all pipe supports installed in the plant
were included within the scope of license renewal.
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The staff determined that the applicant did not provide a sufficient basis for excluding major
components credited with providing a pipe support function from the scope of license
renewal. The staff concluded that major components that ensure satisfactory
accomplishment of a safety-related function by providing support to non-safety-related
piping attached to safety-related systems should be included within the scope of license
renewal. The staff noted that the intended function performed by these major components
is similar to that performed by pipe supports. In a supplement to their RAI 2.1-2.e response
dated December 22, 2003, the applicant stated that, as a result of further review, these
major components have been added into the scope of license renewal as non-structural
components that provide non-safety-related anchorage. In this supplemental RAI response,
the applicant also provided a listing of specific components added to the scope of license
renewal and identified a new component group for non-structural components providing
non-safety-related anchorage. The staff evaluations of the mechanical system scoping
results and aging management programs associated with the component scoping additions
are described in Sections 2.3.1 and 3.1, of this report. Based on inclusion of non-safety-
related components credited with providing support to non-safety-related piping attached to
safety-related systems within the scope of license renewal, RAI 2.1-2.e was resolved.

A related non-safety-related piping anchorage issue was identified during the Regional
scoping and screening inspection documented in NRC Inspection Report Nos. 50-237/03-
04(DRS), 50-249/03-04(DRS), 50-254/03-04(DRS), 50-265/03-04 (DRS), dated September
15, 2003. During that inspection, the inspectors questioned the applicant’s definition of an
equivalent anchor as used to determine the extent of non-safety-related attached to safety-
related systems that was included within the scope of the license renewal. Specifically, the
applicant included non-safety-related piping attached to safety-related pipe up to the point
where the non-safety-related piping was restrained in three orthogonal directions. In a letter
dated October 20, 2003, the staff requested the applicant to clarify whether this
methodology was consistent with the applicable plant’'s CLB. Additionally, the staff
requested justification that would demonstrate that failure of the non-safety-related piping
that was potentially excluded from the scope of license renewal would not adversely impact
the safety-related portion of the piping system in accordance with 10 CFR 54.4(a)(2). This
issue is identified as Open Item (50-237/03-04-01; 50-249/03-04-01; 50-254/03-04-01; 50-
265/03-04-01).

The subsection entitled “Hypothetical Failures and Cascading,” located within LRA

Section 2.1.6, indicates that only hypothetical failures described in the CLB were considered
during SSCS scoping. With regard to failures that should be considered during

10 CFR 54.4(a)(2) scoping, NUREG-1800, Section 2.1.3.1.2, “Nonsafety-Related,” states the
following:

The applicant must identify those nonsafety-related SSCs (including certain second-, third-, or
fourth-level support systems) whose failures are considered in the CLB and could prevent the
satisfactory accomplishment of the safety-related function identified under 10 CFR 54.4(a)(1). In order
to identify such systems, the applicant should consider those failures identified in (1) the
documentation that makes up its CLB, (2) plant-specific operating experience, and (3) industry wide
operating experience that is specifically applicable to its facility.

The NRC staff noted that consideration of only hypothetical failures described in the CLB may
result in the failure to consider failures identified in plant-specific and industry wide operating
experience. In RAI 2.1-11, the staff requested the applicant to describe the intent of this
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statement in the LRA and to discuss how the scoping process considered failures identified in
the CLB and plant-specific and industry wide operating experience that is applicable to the
Dresden and Quad Cities facilities consistent with the guidance contained in NUREG-1800.

In its October 3, 2003, response to RAI 2.1-11, the applicant provided additional information
regarding its treatment of hypothetical failures during scoping. The applicant stated that
instruction GE-NE-LRTI-2000 requires the person performing the scoping review for each
system or structure to identify information found in CLB documents and to list this information
on the system or structure scoping form. The applicant stated that this process provides
reasonable assurance that any CLB requirements dealing with the scoping criteria in

10 CFR 54.4(a)(2) are identified in the scoping process. With respect to credible failures
identified in plant-specific and industry wide operating experience, the applicant stated that
plant-specific and industry wide operating experience was not specifically reviewed during the
scoping process in preparation of the Dresden and Quad Cities LRA. The applicant based this
position on the existence of routine Exelon practices for review of operating experience which
include an assessment to determine if non-safety-related equipment failures prevented a
safety-related function from occurring. The applicant stated these practices would identify
appropriate corrective actions to prevent recurrence of any failure of non-safety-related SSCs
identified through the routine operating experience reviews. Although the staff agrees that the
applicant’s scoping methodology would reasonably identify failures considered in the CLB, the
staff lacked sufficient information to conclude that the applicant adequately considered
operating experience in identifying credible failures. In particular, the staff determined that
corrective actions arising from routine operating experience reviews would not necessarily be
effective in preventing recurrence of failures identified in site-specific or industry operating
experience. Further, the corrective actions arising from these reviews may not address the
aging management aspects of the previously experienced failures.

In a supplement to the RAI 2.1-11 response dated December 17, 2003, the applicant clarified
their use of operating experience during the scoping of non-safety-related SSCs. The applicant
stated that an explicit review of operating experience was not conducted during the initial phase
of non-safety-related scoping. However, during the revised non-safety-related scoping phase
conducted following issuance of additional NRC guidance pertaining to the identification and
treatment of SSCs which meet 10 CFR 54.4(a)(2), the applicant stated that operating
experience was considered. Specifically, the applicant stated that operating experience items
such as NRC documents (information notices, generic letters, violations, and bulletins), 10 CFR
Part 21 reports, vendor bulletins, and site operating experience reports were considered during
the scoping of non-safety-related SSCs. Based on this supplemental response, the staff
concluded that the applicant considered an adequate scope of operating experience when
identifying failures that could prevent the satisfactory accomplishment of the safety-related
intended functions. Based on the above, RAI 2.1-11 was resolved.

Based on a review of the LRA and related scoping implementation procedures, discussions with
the applicant, and a sampling of scoping results, and with the exception of the issues identified
in Open Items 2.1-1 and (50-237; 50-249; 50-254; 50-265/03-04-01), the staff determined that
the applicant’'s methodology for scoping non-safety-related equipment under 10 CFR 54.4(a)(2)
adequately identified those non-safety-related SSCs whose failures could prevent the
satisfactory accomplishment of the safety-related functions identified under 10 CFR 54.4(a)(1).
Therefore, except for the Open Items identified above, the staff determined that the applicant’s
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methodology for identifying systems and structures meeting the scoping criteria of
10 CFR 54.4(a)(2) was adequate.

Application of the Scoping Criteria in 10 CFR 54.4(a)(3). In part, 10 CFR 54.4(a)(3) requires
that the applicant consider all SSCs 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) to be within the scope of the license renewal. Because the pressurized thermal
shock requirements of 10 CFR 50.61apply only to pressurized water reactors, the

10 CFR 54.4(a)(3) scoping criteria related to 10 CFR 50.61 are not applicable to the Quad
Cities and Dresden Nuclear Power Stations, which are boiling water reactors.

The applicant’s methodology for performing the scoping of SSCs in accordance with

10 CFR 54.4(a)(3) was documented in implementation procedures GE-NE-LRTI-2000 and the
Scoping and Screening Desktop Guide. Additionally, the applicant prepared technical position
papers for each regulated event applicable to the Dresden and Quad Cities Nuclear Power
Stations to support the scoping process.

The applicant performed the initial scoping for regulated events using general screening
checklist questions in Section 4.1.4 of procedure GE-NE-LRTI-2000 to identify if the structure or
system met the scoping criteria of 10 CFR 54.4(a)(3). Section 3 of the Scoping and Screening
Desktop Guide indicated that the GE-NE-LRTI-2000 checklist questions could be answered by
reviewing the technical position papers to determine if a system or structure was relied on to
demonstrate compliance with any of the regulated events listed in 10 CFR 54.4(a)(3). During
the scoping and screening methodology audit, the applicant stated that use of the position
papers ensured consistent scoping results and eliminated the need to review CLB documents
when evaluating each plant structure or system against the 10 CFR 54.4(a)(3) scoping criteria.
The staff noted that Section 2.1.3.5 of the LRA identified technical position papers as a
documentation source for license renewal scoping under 10 CFR 54.4(a)(3). However, in
reviewing the LRA and scoping and screening implementation procedures, the NRC staff was
unable to determine the extent that the CLB was reviewed during position paper development.
NUREG-1800, Section 2.1.3.1.3, “Regulated Events,” states that all SSCs that are relied upon
in the plant’'s CLB, plant-specific experience, industry wide experience (as appropriate), and
safety analyses or plant evaluations to perform a function that demonstrates compliance with
NRC regulations identified under 10 CFR 54.4(a)(3), are required to be included within the
scope of the rule. Therefore, in RAI 2.1-6, the staff requested the applicant to provide a
description of the methodology used to develop technical position papers and clarification
regarding the process used to identify the SSCS intended functions related to the mitigation of
regulated events.

In its October 3, 2003, response, the applicant stated that the regulated event position papers
were prepared by engineers who had previous experience with BWR systems and operations.
The preparer reviewed applicable CLB documents to identify systems required in each
regulated event. The applicant noted that position papers also identified system functions
explicitly credited for regulated events. A reviewer, who had not been directly involved in the
preparation of the paper, checked the position paper for accuracy and completeness. After
preparation and review, the position papers were approved by license renewal project
management and issued for use. Position papers were revised using a similar preparation-
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review-approval process. In its RAI response, the applicant identified supporting CLB
documentation and described an electronic document database used in the development of the
position papers. The staff determined that the scope of documentation reviewed for
development of the position papers and the control of the position paper development process
were adequate to provide reasonable assurance that the applicant identified SSCs and
associated intended functions for regulated events. Therefore, based on the above, the staff
resolved RAI 2.1-6.

In Section 2.1.6 of the LRA, the applicant stated that when a supporting system or structure
was identified for an intended function that satisfies only criterion 10 CFR 54.4(a)(3), the
scoping process did not require that the supporting function be classified as an intended
function unless a requirement in a CLB document explicitly identifies a requirement for the
supporting function. Per 10 CFR 54.4(a)(3), all SSCs relied on in safety analyses or plant
evaluations to perform a function that demonstrates compliance with specific regulated events
must be within the scope of license renewal. In reviewing the LRA and supporting
implementation procedures, the staff was unable to determine how the applicant’s guidance for
scoping support systems to equipment credited for demonstrating compliance with the Section
54.4(a)(3) regulated events was implemented. In particular, the staff questioned if support
functions that were not explicitly identified by a CLB requirement but still required to
demonstrate compliance with a regulated event were considered within the scope of license
renewal. Therefore, in RAI 2.1-9, the staff asked the applicant to describe the intent and basis
for the support function scoping guidance in Section 2.1.6 of the LRA and the extent of CLB
reviews conducted to identify support functions to structures and systems meeting the scoping
criteria of 10 CFR 54.4(a)(3).

In its October 3, 2003, response, the applicant stated that the discussion in LRA Section 2.1.6
should have been written as follows:

When a supporting system or structure was identified for an intended function that satisfies only
criterion 10 CFR 54.4(a)(3), the scoping process did not require that the supporting function be
classified as an intended function unless (1) failure of the supporting system or structure is expected
to cause failure of the intended function satisfying criterion 10 CFR 54.4(a)(3), or (2) a requirement
in a current licensing basis documented explicitly identifies a requirement for the supporting function.

The applicant also noted that the scoping process for systems and structures satisfying

10 CFR 54.4(a)(1) through (3) required that any supporting system function be identified as a
license renewal “intended function” if its failure would prevent the supported system from
performing any of its intended functions. The review to identify support functions of SSCs
within the scope of license renewal consisted of reviewing the UFSARS, system design-basis
documents, system operating description documents (operator lesson plans and procedures),
and, where necessary, engineering drawings related to the system to identify interfaces with
other systems and any required support provided by the interfacing system. Based on this
review, the applicant stated that critical supporting functions, such as those provided by power
supplies or required cooling water subsystems, were identified. The supporting functions were
classified as license renewal intended functions if their failure was expected to cause failure of
a supported intended function. The staff determined that the applicant’s approach to scoping of
support systems adequately ensured that all SSCs relied on in safety analyses or plant
evaluations to perform a function that demonstrates compliance with regulated events would be
included within the scope of license renewal. Therefore, the staff resolved RAI 2.1-9.
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In an April 1, 2002, letter from Mr. D. Matthews to Mr. A. Nelson and Mr. D. Lochbaum, the staff
provided guidance on the scoping of equipment relied on to meet the requirements off the
station blackout (SBO) rule, 10 CFR 50.63. In this letter, the staff noted that, consistent with
the requirements specified in 10 CFR 54.4(a)(3) and 10 CFR 50.63(a)(1), the plant system
portion of the offsite power system that is used to connect the plant to the offsite power source
should be included within the scope of the rule. In Section 2.1.3.5 of the LRA, the applicant
stated that the SBO technical position papers include structures and components of the offsite
power system for each plant required to restore power from the onsite switchyard down to the
safety-related busses in the plant. Furthermore, the applicant stated that the plant offsite power
system and these structures and components were classified as satisfying criteria

10 CFR 54.4(a)(3) and were included within the scope of license renewal. The staff determined
that the applicant’s approach to scoping SSCs relied on to demonstrate compliance with the
SBO rule (10 CFR 50.63) was consistent with the staff's April 1, 2002, interim guidance.

As part of the evaluation of the applicant’s scoping methodology, the audit team reviewed a
sample of the LR database 10 CFR 54.4(a)(3) scoping results to assess the adequacy of the
applicant’s scoping methodology. The staff verified that the applicant’s scoping methodology
identified and used pertinent engineering and licensing information in order to determine the
SSCs required to be in scope in accordance with the 10 CFR 54.4(a)(3) criteria. Therefore, the
staff determined that the applicant’'s methodology for identifying systems and structures
meeting the scoping criteria of 10 CFR 54.4(a)(3) was adequate.

2.1.3.1.3 Plant-Level Scoping of Systems and Structures

The applicant’s methodology for performing the scoping of SSCs in accordance with

10 CFR 54.4(a) was documented in implementation procedures GE-NE-LRTI-2000 and the
Scoping and Screening Desktop Guide. The applicant’s approach to system and structure
scoping was consistent with the methodology described in Section 2.1.4 of the LRA.
Specifically, GE-NE-LRTI-2000 specified that the personnel performing LR scoping use CLB
documents and list all functions that the system or structure is required to accomplish.
Identified system or structure functions were then compared to a list of scoping screening
guestions to determine whether the functions met the scoping criteria of 10 CFR 54.4(a). The
staff concluded that the screening questions contained in Section 4.1.4 of GE-NE-LRTI-2000
were consistent with the requirements of 10 CFR 54.4(a).

The applicant documented the results of the plant-level scoping process in accordance with
GE-NE-LRTI-2000, Exhibit A, “License Renewal System and Structure Scoping Form.” The
scoping form included a description of the structure or system, a listing of functions performed
by the system or structure, information pertaining to system realignment (as applicable),
identification of intended functions, the 10 CFR 54.4(a) scoping criteria met by the system or
structure, references, and identification of support systems. During the scoping methodology
audit, the staff reviewed a sampling of scoping reports and concluded that the applicant’s
scoping forms contained an appropriate level of detail to document the scoping process.

Based on a review of the LRA, the scoping and screening implementation procedures, and a
sampling review of system and structure scoping results during the methodology audit, the staff
concluded that the applicant’s scoping methodology for systems and structures was adequate.
In particular, the staff determined that the applicant’s methodology reasonably identified
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systems and structures within the scope of license renewal and their associated intended
functions.

2.1.3.1.4 Component-Level Scoping

After the applicant identified systems and structures within the scope of licensee renewal and
their associated intended functions, a review was performed to identify the components of each
in-scope system and structure that supported an intended function. As described in

Section 2.1.4.1 of the LRA, a component was determined to be in scope if it was safety related,
meeting the criteria of 10 CFR 54.4(a)(1); if it was determined that the component was needed
to fulfill a system intended function; if the component met the criteria of 10 CFR 54.4(a)(2); or if
the component was needed to demonstrate compliance with a regulated event.

To facilitate the scoping and screening process and AMRs, the applicant realigned certain
components from their actual parent system to a different LR system. Attachment 1 of
GE-NE-LRTI-2000 described the process used by the applicant to realign components from one
system to another for the purposes of LR scoping. This guidance allowed alignment of
components to a system more closely associated with their intended functions when all but a
few components in the parent system were outside the scope of license renewal. Component
realignment was intended to allow components to be evaluated as a coherent functional group
within an appropriate system or commodity group. The implementation procedure included
documentation requirements to permit traceability of components that were realigned from one
parent system to a different LR system. During the scoping and screening methodology audit,
the staff reviewed the implementation of this component realignment guidance and determined
that the realignment process did not adversely impact component-level scoping and screening.

Mechanical Component Scoping. Section 4.3, “Scoping and Screening of System
Components,” of GE-NE-LRTI-2000 provided the applicant’s proceduralized guidance for
scoping mechanical system components. The applicant initially generated a listing of
mechanical system components based on information contained in the EWCS database. This
information was augmented by a review of the system LR boundary diagram to identify system
components not included in the EWCS database or generic component components such as
piping and tubing that were applicable to the system. Procedure GE-NE-LRTI-2000, Table 5,
listed generic mechanical component types used to generate system component lists.
Following identification of all system components, the applicant used the LR boundary as an aid
to evaluate each component against the scoping criteria of 10 CFR 54.4(a). System
components meeting the criteria of 10 CFR 54.4(a) were classified as within the scope of
license renewal.

The applicant provided guidance for the scoping of equipment insulation in Section 9.7 of the
Scoping and Screening Desktop Guide and position paper PP-QDC-DRE- Revision 00 IN.
Based on information contained in the insulated line list specification for each plant site, the
applicant determined which piping system had insulation installed. For each pipe system with
installed insulation, the applicant created a generic insulation component in the system
component list. The generic insulation component was then realigned to the generic insulation
system, which is described in LRA Section 2.4.16, “Insulation Commaodity Group.” The
applicant stated that all insulation was initially considered within the scope of license renewal
but that the scoping classification could be revised based on further evaluation of the design
purpose for the insulation requirement during an AMR.
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During the scoping and screening methodology audit, the staff reviewed a sampling of scoping
results to verify that the applicant’s proceduralized methodology was adequately implemented.
In performing this review, the staff noted a potential inconsistency in the scoping results for the
refueling equipment system and the applicant’s mechanical system scoping methodology. LRA
Section 2.3.3.1, “Refueling Equipment,” identified two system-level intended functions for the
refueling equipment system—(1) maintain structural integrity to prevent collapse of the platform
onto the spent fuel storage racks or the reactor core and (2) provide interlocks to preclude
inadvertent criticality. LRA Table 2.3.3-1, “Component Groups Requiring Aging Management
Review—Refueling Equipment System,” identified the spent fuel gates as requiring aging
management to maintain a “pressure boundary” component-level intended function. Based on
a review of LRA Section 2.3.3.1, the NRC staff was unable to determine how the pressure
boundary component-level function for the spent fuel pool gates supported either of the
refueling equipment system-level intended functions in a manner consistent with the component
scoping methodology described in Section 2.1.4.1 of the LRA. In RAI 2.1-10, the staff
requested that the applicant describe how the scoping methodology was implemented to
identify the need for spent fuel gate pressure boundary integrity to support the specified
refueling equipment system intended functions. The staff did not identify additional
inconsistencies during the mechanical scoping results review.

In its October 3, 2003, response to RAI 2.1-10, the applicant stated that component intended
function for the spent fuel pool gates was properly classified as pressure boundary and properly
evaluated for aging management. The gates were included in the refueling equipment system
because the original equipment supplier included them in the list of refueling equipment
provided to the station. After further review, the applicant has stated that it would have been
more appropriate to place the fuel pool gates, with pressure boundary intended function, into
the Reactor Building system, along with the fuel pool structure. However, the staff concluded
that the appropriate intended function of the spent fuel pool gates was identified by the
applicant’s scoping process, and evaluation of the spent fuel pool gate with the refueling
equipment system rather than the reactor building system was an isolated example and did not
indicate a significant deficiency in the implementation of the scoping methodology.
Consequently, the staff resolved RAI 2.1-10.

The staff determined that the applicant’s proceduralized methodology was consistent with the
description provided in Section 2.1.4.1 of the LRA and the guidance contained in NUREG-1800,
Section 2.1, and was adequately implemented. After reviewing the applicant’s detailed scoping
implementation procedures and a sample of the mechanical components scoping results, the
staff concluded the applicant’'s methodology for identifying mechanical components within the
scope of license renewal met the requirements of 10 CFR 54.4(a).

Structural Component Scoping. Section 4.2, “Scoping and Screening of Structural
Components,” of GE-NE-LRTI-2000 provided the applicant’s proceduralized guidance for
scoping structural components. For all structures within the scope of license renewal, the
applicant stated that an initial listing of structural components was generated based on
information derived from the EWCS database. Because the EWCS does not identify all
components within a given structure, the applicant augmented the component list with generic
component types applicable to the structure. In Section 2.1.4.3 of the LRA, the applicant stated
that detailed structural drawings and, where needed, walkdowns were performed to identify
structural elements. Generic structural component types were selected from Table 5, “Generic
Structural and Mechanical System Components,” of GE-NE-LRTI-2000. The staff compared
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the applicant’s generic structural component listing to the typical structural commodity groups
identified in Table 2.1-5 of NUREG-1800 and concluded that the applicant’s general structural
component list was reasonable. Following identification of all system components, the applicant
evaluated each component against the scoping criteria of 10 CFR 54.4(a). Structural
components meeting the criteria of 10 CFR 54.4(a) were classified as within the scope of
license renewal.

The staff determined that the applicant’s proceduralized methodology was consistent with the
description provided in Section 2.1.4.3 of the LRA and the guidance contained in NUREG-1800,
Section 2.1. Based on review of information contained in the LRA, the applicant’s detailed
scoping implementation procedures, and a sample of the structural component scoping results,
the staff concluded that the applicant’s methodology for identifying structural components within
the scope of license renewal met the requirements of 10 CFR 54.4(a).

Electrical and I&C Component Scoping. The applicant’s methodology for scoping electrical and
I&C components was described in technical position paper PP-DRE-QDC Revision 01
SPACES, “Scoping and Screening Position Paper for Electrical Components based on
Electrical Spaces Approach for Aging Management Review.” The electrical scoping
methodology initially identified every electrical component as within the scope of license
renewal. However, Section 3.0.3 of PP-DRE-QDC Revision 01 SPACES allowed exclusion of
electrical components “which are clearly in systems which are not in the license renewal scope,
or which are determined by other means to be outside license renewal scope” from the scope of
license renewal. During the scoping and screening methodology audit, the applicant's LR
project team indicated that electrical components located within certain plant spaces were
excluded from LR scope, in addition to some electrical components that did not perform an
intended function. Based on a review of the LRA and scoping implementation procedure
PP-DRE-QDC Revision 01 SPACES, the NRC staff was unable to determine the applicant’s
basis for generically excluding electrical and 1&C components in certain plant spaces from the
scope of license renewal or the specific methods used to determine that an electrical or 1&C
component was otherwise not within the scope of license renewal.

Section 2.5.3.1, “Components Within the Scope of License Renewal,” of NUREG-1800 states
that an applicant may use the plant spaces approach in scoping electrical and I1&C components.
In the plant spaces approach, an applicant may indicate that all electrical and 1&C components
located within a particular area are either within or not within the scope of license renewal. In
NUREG-1800, Table 2.5-1, “Examples of ‘Plant Spaces’ Approach for Electrical and 1&C
Scoping and Corresponding Review Procedures,” provides guidance for the review of scoping
performed in accordance with the plant spaces approach. In particular, if the applicant limits
the scope of electrical and 1&C components considered within the scope of license renewal by
excluding components in certain plant spaces, Table 2.5-1 indicates that this approach should
not result in failing to place electrical and 1&C components that perform intended functions
within the scope of license renewal. Because the staff was unable to determine the applicant’s
specific basis for excluding certain electrical and 1&C components from the scope of license
renewal, the staff was unable to evaluate the applicant’s electrical spaces approach against the
guidance in NUREG-1800. Therefore, to support the staff review of the implementation of the
electrical spaces approach, in RAI 2.1-13, the staff requested the applicant to describe the
methodology used to exclude electrical equipment located within certain plant spaces from the
scope of license renewal.
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In its October 3, 2003, response, the applicant stated that all electrical cables and components
were considered in the scope of license renewal. The radwaste building, which did not contain
any electrical components within the scope of license renewal, was the only space where the
electrical components were generically excluded based on location. All electrical systems were
evaluated to determine if the system intended functions met the requirements of 10 CFR
54.4(a)(1) through (a)(3). Electrical components, except for cables, that were clearly in
systems not in the scope of 10 CFR 54.4(a)(1) through (a)(3) were flagged as not in the scope
of license renewal. The remaining electrical components and all of the cables were flagged as
being in the scope of license renewal and assigned component intended functions. During the
AMR process, the applicant determined that certain cables and components were not safety
related; that failure of these cables or components would not prevent satisfactory
accomplishment of any of the intended functions identified in 10 CFR 54.4(a)(1)(i), (ii), or (iii);
and that these cables and components performed no functions that demonstrates compliance
with fire protection, environmental qualification, anticipated transients without scram, or SBO.
Therefore, these cables and components were removed from the scope of license renewal. In
reviewing the response to RAI 2.1-13, the staff concluded that the applicant identified an
appropriate basis for excluding certain electrical and 1&C components from the scope of license
renewal. In particular, the staff concluded that the applicant’s implementation of the electrical
spaces approach provided reasonable assurance that electrical and 1&C components that
perform intended functions were within the scope of license renewal. Therefore, the staff
resolved RAI 2.1-13.

The staff determined that the implementation of the electrical spaces method for scoping of
electrical and 1&C components was consistent with the guidance contained in NUREG-1800.
Because the applicant’s use of the electrical spaces approach integrated the scoping and
screening phases of the methodology, additional conclusions regarding the use of this method
are discussed in Section 2.1.3.2.3 of this report.

2.1.3.2 Screening Methodology

The staff reviewed the screening methodology used by the applicant to determine if
mechanical, structural, and electrical components within the scope of license renewal would be
subject to further aging management evaluation. The applicant described its screening process
in Section 2.1.5 of the LRA. In general, the applicant’'s screening approach consisted of
evaluations to determine which in-scope structures and components were passive and long-
lived. Passive, long-lived structures and components were then subject to further AMR.

The staff evaluated the applicant’s screening methodology against the criteria contained in

10 CFR 54.21(a)(1) and (a)(2) using the review guidance contained in NUREG-1800,

Section 2.1.3.2, “Screening.” According to 10 CFR 54.21(a)(1), the applicant’s integrated plant
assessment must identify and list those structures and components subject to an AMR.
Further, 10 CFR 54.21(a)(1) requires that structures and components subject to an AMR shall
encompass those structures and components that (1) perform an intended function, as
described in Section 54.4, without moving parts or a change in configuration or properties and
(2) are not subject to replacement based on a qualified life or specified time period. Per

10 CFR 54.21(a)(2), the applicant must describe and justify the methods used to meet the
requirements of 10 CFR 54.21(a)(1). Inthe LRA, the applicant described screening
methodologies that were unique to the mechanical, structural, and electrical disciplines. The
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staff evaluation of the applicant’'s screening approach for each of these disciplines is described
below.

2.1.3.2.1 Mechanical Component Screening

The applicant provided procedural guidance for the conduct of mechanical component
screening in Section 4.3 of procedure GE-NE-LRTI-2000, position paper

PP-DRE-QDC Revision 02-AP, and the Scoping and Screening Desktop Guide. For each
mechanical system component determined to be within the scope of license renewal, the
applicant identified if the component was active or passive. The classification of a component
as either active or passive was based on an active/passive classification component table
provided in position paper PP-DRE-QDC Revision 02-AP. In discussions with the applicant
during the scoping and screening methodology audit, the staff determined that the component
types and active/passive classifications provided in PP-DRE-QDC Revision 02-AP were based
on Revision 2 to NEI 95-10, rather than the NRC-endorsed Revision 3. As discussed in Section
2.1.3.1.1 of this SER, the staff evaluated the applicant’s use of Revision 2 to NEI 95-10 and
determined that the use of the earlier revision did not adversely impact the screening process.
After a component was classified as passive, the applicant identified the associated passive
component intended functions. The applicant selected component passive intended functions
from Table 6, “Passive Component Intended Functions,” of GE-NE-LRTI-2000. The staff
reviewed the passive intended functions described in Table 6 and determined that the functions
were consistent with those described in NUREG-1800, Table 2.1-3, “Typical ‘Passive’ Structure
and Component Intended Functions.”

Following classification of an in-scope mechanical system component as passive and
identification of the component intended functions, the applicant determined if the component
was long-lived. Scoping and screening procedure GE-NE-LRTI-2000, Section 4.3.8, and
Table 7, “Short Lived Components Not Requiring Aging Management,” provided guidance for
determining if a component was long-lived. Specifically, GE-NE-LRTI-2000 Table 7 listed
general component types, including consumable items, that did not require an AMR because
they were considered to be short-lived. Section 4.3.9 of GE-NE-LRTI-2000 required that alll
passive, long-lived mechanical system components within the scope of license renewal be
subject to an AMR.

In reviewing the LRA and GE-NE-LRTI-2000, the staff was unable to determine the basis for
considering some of the components listed in Table 7 to be short-lived and therefore not
subject to an AMR. As discussed in NUREG-1800, Table 2.1-3, “Specific Staff Guidance on
Screening,” states that the applicant should identify the standards that are relied on for
replacement of consumables that are not subject to an AMR as part of the methodology
description. For consumables such as packing, gaskets, component seals, and O-rings, Table
2.1-3 of NUREG-1800 states that these components may be excluded from an AMR using a
clear basis. For consumables such as system filters, fire extinguishers, fire hoses, and air
packs, the applicant should identify the standards relied on for replacement as part of the
methodology description. Therefore, in RAI 2.1-12, the staff asked the applicant to justify its
determination that the component is not subject to an AMR for each of the component types
listed in Table 7.

In its October 3, 2003, response to RAI 2.1-12, the applicant provided a justification for each
component type listed in Table 7 of GE-NE-LRTI-2000 that is not subject to an AMR.
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Additionally, the applicant noted that flexible hoses should not have been listed in Table 7.
Flexible hoses may be either short-lived or long-lived, depending on whether they are
periodically replaced as part of preventative maintenance. The applicant stated that it had
recognized the need to revise Table 7 during the transition from the scoping and screening
phase to the AMR phase of the integrated plant evaluation. At that time, any in-scope flexible
hoses that had been categorized as “short-lived” were re-screened as “long-lived” and were
carried forward for AMR. During AMR, flexible hoses screened as “long-lived” could be
re-categorized as “short-lived” and excluded from further evaluation provided that a basis for
re-categorizing them as “short-lived” was identified and documented in the component
comment field of the LR database. In its response, the applicant also identified the AMPs
credited with managing the effects of aging for long-lived flexible hoses. The staff determined
that the applicant provided a sufficient justification for excluding the component types listed in
Table 7 of GE-NE-LRTI-2000, other than flexible hoses, from an AMR. Additionally, the
applicant described a reasonable process for the classification of flexible hoses as either short-
lived and subject to periodic replacement or long-lived and subject to an AMP. Therefore, on
this basis, the staff resolved RAI 2.1-12.

In a May 1, 2002, letter from Dr. P.T. Kuo to Mr. A. Nelson and Mr. D. Lochbaum, the staff
provided guidance on the identification and treatment of housings for active components for LR
scoping and screening. As discussed in this letter, the staff expects applicants for license
renewal to identify active component housings (e.g., housings for fans, dampers, and heating
and cooling coils) which require an AMR. This determination should consider whether failure of
the housing would result in a failure of the associated active component to perform its function,
and whether the housing meets the long-lived and passive criteria as defined in the Rule.
During the scoping and screening methodology audit, the applicant stated that this guidance
was incorporated into the AMR process. Additionally, the applicant provided several examples
where housings of active components were identified as requiring an AMR. These include
housings located in the standby gas treatment system, emergency diesel generator and
auxiliaries, heating, ventilation, and air conditioning (HVAC)—reactor building. Based on this
information, the staff concluded that the applicant appropriately considered the housings of
active components in its scoping and screening methodology.

Based on the preceding, the staff determined that the applicant’s screening methodology was
consistent with the guidance contained in NUREG-1800 and was capable of identifying passive,
long-lived components within the scope of license renewal that are subject to an AMR.

2.1.3.2.2 Structural Component Screening

The applicant provided procedural guidance for the conduct of structural component screening
in Section 4.2 of procedure GE-NE-LRTI-2000, position paper PP-DRE-QDC Revision 02-AP,
and the Scoping and Screening Desktop Guide. For each structural component determined to
be within the scope of license renewal, the applicant identified if the component was active or
passive. The classification of a component as either active or passive was based on an
active/passive classification component table provided in position paper

PP-DRE-QDC Revision 02-AP. In addition to the use of the active/passive classification table,
Section 4.2.5 of GE-NE-LRTI-2000 stated that the distinct structural features (components) that
constitute a structure were considered passive. After a structural component was classified as
passive, the applicant identified the related passive structure intended functions. The applicant
selected component passive intended functions from Table 6, “Passive Component Intended
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Functions,” of GE-NE-LRTI-2000. The staff reviewed the passive intended functions described
in Table 6 and determined that the functions were consistent with those described in NUREG-
1800, Table 2.1-3, “Typical ‘Passive’ Structure and Component Intended Functions.”

Following classification of an in-scope structural component as passive and identification of the
component intended functions, the applicant determined if the component was long-lived.
Scoping and screening procedure GE-NE-LRTI-2000, Section 4.2.7 and Table 7, provided
guidance for determining if a structural component was long-lived. Specifically,
GE-NE-LRTI-2000 Table 7 listed general component types, including consumable items, that
did not require an AMR because they were considered to be short-lived. As discussed in
Section 2.1.3.2.1 above, the staff evaluated the applicant’s classification of certain generic
component types in GE-NE-LRTI-2000 and concluded that the applicant’s approach was
adequate. Section 4.2.8 of GE-NE-LRTI-2000 required that all passive, long-lived structural
components within the scope of license renewal be subject to an AMR.

The staff determined that the applicant’s structural component screening methodology was
consistent with the guidance contained in NUREG-1800 and was capable of identifying those
passive, long-lived components within the scope of license renewal that are subject to an AMR.

2.1.3.2.3 Electrical and 1&C Component Screening

As described in Section 2.1.3.1.3 of this SER, the applicant used a plant spaces approach for
electrical and 1&C scoping and screening. Therefore, the applicant screened electrical and 1&C
components on a plant-wide basis rather than on a system basis. The applicant described the
electrical and 1&C screening methodology in Section 2.1.4.2 of the LRA and position paper
PP-DRE-QDC Revision 01-SPACES. Although the applicant initially considered all electrical
components to be within the scope of license renewal, the scoping and screening methodology
allowed electrical and I&C components to be removed from scope. As described in Section
2.1.3.1.3 of this report, the staff requested the applicant to provide additional information
regarding the application of the electrical spaces approach with regard to removing electrical
equipment from scope. For each electrical component within the scope of license renewal, the
applicant determined if the component was active or passive based on component
classifications listed in Attachment 1 to position paper PP-DRE-QDC Revision 01-SPACES. In
discussions with the applicant during the scoping and screening methodology audit, the staff
determined that the component types and active/passive classifications provided in
PP-DRE-QDC Revision 01-SPACES were based on Revision 2 to NEI 95-10, rather than on the
NRC-endorsed Revision 3. As discussed in SER Section 2.1.3.1.1 above, the staff evaluated
the applicant’s use of Revision 2 to NEI 95-10 and determined that the use of the earlier
revision did not adversely impact the screening process. Following identification of passive
electrical and I&C electrical components, for each component the applicant identified if the
component was long-lived. Passive, long-lived electrical and 1&C components within the scope
of license renewal were then subject to an AMR. In Section 2.5 of the LRA, the applicant
identified the following electrical and 1&C commadity groups as subject to an AMR (1) cables
and connections (splices, connectors, fuse blocks, and terminal blocks), (2) bus ducts, (3) high-
voltage transmission conductors and insulators, and (4) electrical penetrations. The staff
determined that the applicant’s selection of electrical and 1&C commodity groupings was
consistent with NUREG-1800.
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The staff also reviewed the applicant’s approach to scoping and screening of electrical fuse
holders. In license renewal ISG-5, “Identification and Treatment of Electrical Fuse Holders for
License Renewal,” dated March 10, 2003, the staff stated that, consistent with the requirements
specified in 10 CFR 54.4(a), fuse holders (including fuse clips and fuse blocks) are considered
to be passive electrical components. Fuse holders would be scoped, screened, and included in
the AMR in the same manner as terminal blocks and other types of electrical connections that
are currently being treated in the process. This staff position applies only to fuse holders that
are not part of a larger assembly, but support safety-related and non-safety-related functions in
which the failure of a fuse precludes a safety function from being accomplished (10 CFR Part
54.4(a)(1) and (a)(2)). As described in LRA Section 2.5.1.1, “Cables and Connections,” all
electrical insulated cables and connections, including fuse blocks, were evaluated for aging
management using the “spaces” approach. The staff noted that technical position paper
PP-DRE-QDC Revision 02-AP identified fuse holders and fuse blocks as passive components
supporting the intended function of providing electrical connections to specified sections of an
electrical circuit to deliver system voltage and current. However, the inspectors found that the
applicant’s electrical spaces position paper, PP-DRE-QDC-Revision 01-SPACES, was
inconsistent with the active/passive position paper in that it identified fuse holders and fuse
blocks as active components. During the scoping methodology audit, the applicant stated that
the active classification for fuse holders and blocks in the PP-DRE-QDC Revision 01-SPACES
was incorrect and would be revised to match the passive classification in
PP-DRE-QDC-Revision 02-AP. Despite the discrepancy in procedure

PP-DRE-QDC Rev 01-SPACES, the applicant appropriately classified fuse holders and blocks
as passive components. The staff concluded that the applicant’s scoping and screening
methodology addressed the treatment of fuse holders in a manner consistent with the staff’'s
guidance contained in ISG-5.

The staff determined that the applicant’s electrical and 1&C screening methodology was
consistent with the guidance contained in NUREG-1800 and was capable of identifying passive,
long-lived components within the scope of license renewal that are subject to an AMR.

2.1.4 Conclusions

The staff review of the information presented in Section 2.1 of the LRA, the supporting
information in the scoping and screening implementation procedures and reports, the
information presented during the scoping and screening methodology audit, and the applicant’s
responses to the staff's RAls formed the basis of the staff's safety determination. With the
exception of the Open Items identified above, the staff verified that the applicant’s scoping and
screening methodology, including its supplemental 10 CFR 54.4(a)(2) review which brought
additional non-safety-related piping segments and associated components into the scope of
license renewal, was consistent with the requirements of the Rule and the staff's position on the
treatment of non-safety-related SSCs. On the basis of this review, the staff concluded that,
pending satisfactory resolution of Open Items 2.1-1 and (50-237/03-04-01; 50-249/03-04-01;
50-254/03-04-01; 50-265/03-04-01), there is reasonable assurance that the applicant’s
methodology for identifying the SSCs within the scope of license renewal and the SCs requiring
an AMR is consistent with the requirements of 10 CFR 54.4 and 10 CFR 54.21(a)(1).
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LRTI-16, “Identification of Non Safety Related Structures and Components Which Spatially
or Structurally Interact With Safety Related Systems,” Revision 0

NRC Inspection Report 50-237/03-04(DRS); 50-249/03-04(DRS); 50-254/03-04(DRS); 50-
265/03-04(DRS), “Dresden Nuclear Power Station, Quad Cities Nuclear Power Station,
NRC License Renewal Scoping/Screening Inspection,” September 15, 2003

Letter from NRC to Exelon Generation Company, LLC, “Follow-Up of an Inspection Open
Item Related to the Dresden Nuclear Power Station, Units 2 and 3, and Quad Cities Nuclear
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Power Station, Units 1 And 2, License Renewal Application,” October 20, 2003 (ADAMS
Accession No. ML032940056)

15. Letter from Exelon Generation Company, LLC, to NRC, “Additional Information for the
Review of the License Renewal Applications for Dresden Nuclear Power Station, Units 2
and 3 and Quad Cities Nuclear Power Station, Units 1 and 2,” December 22, 2003 (RS-03-
328)

16. Letter from Exelon Generation Company, LLC, to NRC, “Additional Information for the
Review of the License Renewal Applications for Dresden Nuclear Power Station, Units 2
and 3, and Quad Cities Nuclear Power Station, Units 1 and 2,” December 17, 2003 (RS-03-
325)

2.2 Plant-Level Scoping Results

2.2.1 Summary of Technical Information in the Application

This section addresses the plant-level scoping results for license renewal. Per 10 CFR
54.21(a)(1), the applicant must identify and list SCs subject to an AMR. These are passive and
long-lived SCs that are within the scope of license renewal.

In LRA Tables 2.2-1 and 2.2-2, the applicant provided a list of the plant systems and structures,
respectively, identifying those that are within the scope of license renewal and those that are
not within the scope of license renewal. Systems and structures that exist only at one station
are marked in the tables as “Dresden only” or “Quad Cities only,” as appropriate. The Rule
does not require the identification of all plant systems and structures. However, providing such
lists allows for a more efficient staff review. Based on the design-basis events considered in
the plant’s CLB and other CLB information relating to non-safety-related systems and structures
and certain regulated events, the applicant identified those plant-level systems and structures
within the scope of license renewal, as defined in 10 CFR 54.4. To verify that the applicant has
properly implemented its methodology, the staff focuses its review on the implementation
results to confirm that there is no omission of plant-level systems and structures within the
scope of license renewal.

The staff performed the following two-step evaluation:

* The staff determined whether the applicant properly identified the SSCs within the scope of
license renewal, in accordance with 10 CFR 54.4. The staff reviewed selected SSCs
identified by the applicant as not falling within the scope of license renewal to determine
whether they have any intended functions that do fall within the scope of license renewal.

* The staff then determined, in accordance with 10 CFR 54.21(a)(1), whether the applicant
properly identified the SCs that are subject to an AMR from among the SSCs that were
identified as being within the scope of license renewal in accordance with 10 CFR 54.4.
The staff reviewed selected SCs that the applicant identified as being within the scope of
license renewal to verify whether they perform their intended functions, as described in
10 CFR 54.4, without moving parts or without a change in configuration or properties and
are not subject to replacement based on qualified life or specified time period.
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In LRA Section 2.3, “Scoping and Screening Results: Mechanical Systems,” Section 2.4,
“Scoping and Screening Results: Structures,” and Section 2.5, “Scoping and Screening Results:
Electrical and Instrumentation and Controls Systems,” the applicant describes the SSCs that
are within the scope of license renewal and subject to an AMR in accordance with

10 CFR 54.4 and 10 CFR 54.21(a)(1), respectively. The staff evaluated components and
commodities associated with all systems and structures within LRA Sections 2.3 through 2.5.
In LRA Sections 2.3.1 (“Reactor Coolant System”), 2.3.2 (“Engineered Safety Features
Systems”), 2.3.3 (“Auxiliary Systems”), and 2.3.4 (“Steam and Power Conversion Systems”),
the applicant described the mechanical systems and components within the scope of LR and
subject to an AMR based on the applicant’s license renewal scoping and screening
methodology as described in Section 2.1 of this SER.

Structures that support or provide shelter and protection for the operation of other systems are
presented in LRA Section 2.4. Some structural components were treated as bulk commodity
items common to various systems and structures. These commodity items are described in
LRA Section 2.4.15, “Component Supports Commaodity Group,” and LRA Section 2.4.16,
“Insulation Commaodity Group.”

Electrical systems and I&C systems that support the operation of both safety and non-safety-
related systems are presented in LRA Section 2.5. Electrical and 1&C components are all
treated using a bulk commodity approach.

2.2.2 Staff Evaluation

In LRA Section 2.1, the applicant describes its methodology for identifying the SCs that are
within the scope of license renewal and subject to an AMR. This methodology typically consists
of a review of all plant SSCs to identify those that are within the scope of license renewal in
accordance with the requirements of 10 CFR 54.4. From those SSCs that are within the scope
of license renewal, an applicant will identify and list those SCs that are passive (i.e., that
perform their intended function(s) without moving parts, or without a change in configuration or
properties) and are long-lived (i.e., that are not replaced based on a qualified life or specified
time period). The staff reviewed the scoping and screening methodology and provided its
evaluation in Section 2.1 of this SER. The applicant documented the implementation of the
methodology in LRA Sections 2.3 through 2.5. The staff's review of the applicant’s
implementation was conducted in accordance with Section 2.3 of the standard review plan for
license renewal (SRP-LR) (NUREG-1800) and is described in Sections 2.3 through 2.5 of this
SER.

To ensure that the scoping and screening methodology described in LRA Section 2.1 was
properly implemented, and that the SCs that are subject to an AMR were properly identified, the
staff performed an additional review. The staff sampled the contents of the UFSAR based on
the listing of systems and structures in LRA Tables 2.2-1 and 2.2-2 to determine whether there
were systems or structures that may have intended functions as defined by 10 CFR 54.4 but
were not included within the scope of license renewal. The staff did not identify any omissions.

In LRA Section 1.4, the applicant stated that Dresden Unit 1 has been placed in a safe storage
condition until Units 2 and 3 are ready for decommissioning. Although Dresden Unit 1 has been
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left intact, the fuel has been removed from the reactor vessel, and radioactive liquids have been
drained from the systems and components and have been processed. However, the diesel-
driven fire pump and the crib house in Dresden Unit 1 provide support for operation of Units 2
and 3 that satisfy the criteria of 10 CFR 54.4(a). The staff's evaluation of this Unit 1 diesel-
driven fire pump and the crib house SCs is provided in Section 2.3.3.5 of this SER.

In the Dresden and Quad Cities LRA, Sections 2.3 through 2.5, the applicant identified and
listed the SCs that are subject to an AMR in accordance with 10 CFR 54.21(a)(1). The
applicant identified the mechanical systems components and structural components that are
subject to an AMR in LRA Sections 2.3 and Section 2.4, respectively. The staff documents the
findings from its review and evaluation of the applicant’'s mechanical systems and plant
structural components screening results in Sections 2.3 and 2.4 of this SER, respectively.

2.2.3 Conclusions

The staff reviewed LRA Section 2.2 and the supporting information in the Dresden and Quad
Cities UFSARs to determine whether any SSCs within the scope of license renewal had not
been identified by the applicant. As a result of this review, the staff did not identify any
omissions. On the basis of this review, the staff concludes that the applicant has appropriately
identified the SSCs that are within the scope of license renewal in accordance with

10 CFR 54.4. The NRC staff’s detailed review of the SSCs that are subject to an AMR is
provided in Sections 2.3 through 2.5 of this SER.

2.3 Scoping and Screening Results: Mechanical Systems

This section addresses the scoping and screening results of mechanical systems for the license
renewal. The mechanical systems consist of the following:

Reactor Systems

reactor vessel

reactor internals

reactor coolant system

reactor recirculation system

reactor vessel head vent system

nuclear boiler instrumentation system

head spray system

RC pressure boundary components in other systems

Engineered Safety Feature Systems

high-pressure coolant injection system

core spray system

containment isolation components and primary containment piping system
reactor core isolation cooling system (Quad Cities only)

isolation condenser (Dresden Only)

residual heat removal system (Quad Cities only)

low-pressure coolant injection system (Dresden only)
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standby liquid control system

standby gas treatment system

automatic depressurization system
anticipated transient without scram system

Auxiliary Systems

refueling equipment

shutdown cooling system (Dresden only)

control rod drive hydraulic system

reactor water cleanup system

fire protection system

emergency diesel generator and auxiliaries
HVAC—main control room

HVAC—reactor building

ECCS corner room HVAC

station blackout building HVAC

station blackout system (diesel and auxiliaries)

diesel generator cooling water system

diesel fuel oil system

process sampling system

carbon dioxide system

service water system

reactor building closed cooling water system

turbine building closed cooling water system
demineralizer water makeup system

residual heat removal service water system (Quad Cities only)
containment cooling service water (Dresden only)
ultimate heat sink

fuel pool cooling system and filter demineralizer system
plant heating system

containment atmosphere monitoring system

nitrogen containment atmosphere dilution system
drywell nitrogen inerting system

safe shutdown makeup pump system (Quad Cities only)

Steam and Power Conversion Systems

main steam system

feedwater

condensate and condensate storage system
main condenser

main turbine and auxiliaries

turbine oil system (Quad Cities only)

main generator and auxiliaries (Quad Cities only)

According to 10 CFR 54.21(a)(1), an applicant must identify and list SCs subject to an AMR.
These are passive, long-lived SCs that are within the scope of license renewal. To verify that
the applicant has properly implemented its methodology, the staff focuses its review on the
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implementation results. Such a focus allows the staff to confirm that there is no omission of
mechanical system components that are subject to an AMR. If the review identifies no
omission, the staff has the basis to find that there is reasonable assurance that the applicant
has identified the mechanical system components that are subject to an AMR.

2.3.1 Reactor Vessel, Internals, and Reactor Coolant System
2.3.1.1 Reactor Vessel
2.3.1.1.1 Summary of Technical Information in the Application

The applicant describes the reactor vessel in LRA Section 2.3.1.1 and provides a list of
components subject to an AMR in LRA Table 2.3.1-1.

The reactor vessel contains the reactor core, the reactor internals, and the reactor core coolant-
moderator. It serves as a high-intensity barrier against leakage of radioactive materials to the

drywell.

The reactor vessel is a vertical, cylindrical pressure vessel with hemispherical heads. The
cylindrical shell and bottom hemispherical head of the reactor vessel are of welded construction
and are fabricated of low-alloy steel plate. The removable top head is attached to the
cylindrical shell flange by bolting. The major safety function for the reactor vessel is to provide
a radioactive material barrier. The vessel also provides a floodable core volume, contains the
moderator, and provides support for the reactor vessel internals.

Intended functions within the scope of license renewal include the following:
e pressure boundary—maintains the integrity of the reactor coolant pressure boundary
e containment—provides a fission product containment barrier

» physical support—provides vertical and horizontal support for the core and other reactor
vessel internals

e core cooling—together with the reactor vessel internals, provides a means to distribute
coolant to the fuel assemblies located in the core and provides a floodable volume to at
least two-thirds core height following design-basis accidents

Table 2.3.1-1 of the LRA identified the component groups requiring AMR. The component
groups identified for the reactor vessel include:

» closure bolting
* nozzle safe ends
* nozzles
e penetrations
* bottom head drain
— control rod drive stub tubes
— in-core instrument housings
— instrumentation and jet pump instrumentation
— standby liquid control
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e penetrations (control rod drive stub tubes)
e support skirts and attachment welds
* top head enclosure (closure studs and nuts)
* top head enclosure (head flanges)
* top head enclosure (top heads and nozzles)
* vessel bottom heads
« vessel shell attachment welds
« vessel shells
— beltline welds
— flange
— intermediate beltline shell
— intermediate nozzle shell
— lower shell
— upper shell

2.3.1.1.2 Staff Evaluation

The staff reviewed LRA Section 2.3.1.1, Dresden UFSAR Section 5.3, and Quad Cities UFSAR
Section 5.3 to determine whether there is reasonable assurance that the reactor vessel
components within the scope of license renewal and subject to an AMR have been identified in
accordance with 10 CFR 54.4 and 54.21(a)(1). The staff's review was conducted in accordance
with Section 2.3 of the Standard Review Plan (SRP) for License Renewal (NUREG-1800) and is
described below.

In the performance of the review, the staff selected system functions described in the UFSAR
that were set forth in 10 CFR 54.4 to verify that components having intended functions were not
omitted from the scope of the Rule. The staff also focused on components that were not
identified as being subject to an AMR to determine if any components were omitted. As part of
the evaluation, the staff determined whether the applicant had properly identified the SSCs
within the scope of license renewal and subject to an AMR, pursuant to 10 CFR 54.4(a) and 10
CFR 54.21(a)(1). The staff reviewed the relevant portions of the UFSAR for the reactor vessel
and associated components and compared the information in the UFSAR with the information
in the LRA to identify those portions that the LRA did not identify as being within the scope of
license renewal and subject to an AMR. The staff then reviewed the SCs that were identified as
not being within the scope of license renewal to verify that (1) these structures and components
do not have any of the intended functions delineated under 10 CFR 54.4(a), and (2) for those
structures and components that have an applicable intended function(s), verify that they either
perform this function(s) with moving parts or a change in configuration or properties, or that
they are subject to replacement based on a qualified life or specified time period, as described
in 10 CFR 54.21(a)(1).

The staff also reviewed the UFSAR for any functions delineated under 10 CFR 54.4(a) that
were not identified as intended functions in the LRA, to verify that the SSCs with such functions
will be adequately managed so that the functions will be maintained consistent with the CLB for
the extended period of operation.

After completing the initial review, the staff requested the applicant to provide additional

information on the reactor vessel. By letter dated October 3, 2003 (Ref. 1), the applicant
responded to the staff's RAI as discussed below.
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In RAI 2.3.1.1-1, the staff requested the applicant to verify whether the plant is equipped with a
thermal shield, with the intended function of providing shielding for the safety-related SSCs,
such as the reactor vessel and the internals, from gamma and neutron radiation. Such
shielding may be relied upon to minimize irradiation-induced embrittlement of the vessel and/or
the internals. If the component exists at Quad Cities and/or Dresden, the staff requested the
applicant to justify its exclusion from aging management or to submit an AMR for the subject
component. In response, the applicant stated that the reactor vessels at Dresden and Quad
Cities do not contain any thermal shield to protect safety-related SSCs such as the reactor
vessel and the vessel internals from radiation. Further, no BWRs manufactured by General
Electric contain such a design feature. Therefore, there is no need to identify such a
component in the LRA. Based on this discussion, the staff finds the applicant’s assessment
acceptable.

In RAI 2.3.1.1-2, the staff requested the applicant to clarify whether the vessel head spray
nozzle is included in LRA Table 2.3.1-1 as part of the component group “nozzles.” If the
component is not included in LRA Table 2.3.1-1, the staff asked the applicant to justify its
exclusion from aging management or to submit an AMR for the subject component. In
response, the applicant stated that the vessel head spray nozzles for Dresden are included in
LRA Table 2.3.1-1 as part of the component group “top head enclosure (top head nozzles)” and
are subject to aging management. Based on this discussion, the staff finds the applicant’s
assessment acceptable.

In RAI 2.3.1.1-3, the staff requested the applicant to indicate whether (1) thermal sleeves for
core spray and recirculation inlet nozzles, (2) standby liquid control and core differential
pressure line, and (3) low-pressure coolant injection coupling are considered part of the reactor
pressure vessel nozzles, safe ends, attachments and instrument penetrations requiring an
AMR. If so, the staff requested the applicant to provide an AMR for the subject components
and include them in LRA Table 2.3.1-1. Also, the staff requested that the applicant indicate
whether the nozzles connecting the reactor recirculation system to the connecting piping should
be identified as reactor recirculation system components requiring AMR. In response, the
applicant stated the following:

* The thermal sleeves for core spray are considered to be part of the core spray lines and
spargers. They are addressed in LRA Section 2.3.1.2.1, Table 2.3.1-2, Component
Group—Core Spray Lines and Spargers. The recirculation inlet nozzle thermal sleeves are
considered an integral part of the recirculation nozzles. They are addressed in LRA Section
2.3.1.1, Table 2.3.1-2, Component Group—Nozzle Safe Ends.

e LRA Section 2.3.2.8, Standby Liquid Control, Table 2.3.2-8, Component Group—Piping and
Fittings, addresses the standby liquid control line (not including the vessel nozzle).

* LRA Section 2.3.1.1, Reactor Vessel, Table 2.3.1-1, Component Group—Nozzle Safe Ends,
addresses the standby liquid control nozzle.

e LRA Section 2.3.1.3.3, Nuclear Boiler Instrumentation, Table 2.3.1-7, Component
Group—Piping and Fittings (small bore), addresses the core differential pressure line.
These system evaluation breaks are depicted on Boundary Diagrams LR-DRE-M-26-1
(E/6), LR- DRE-M-357-1 (B/5), LR-QDC-M-35-1 (G/4), and LR-QDC-M-77-1 (G/4).
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Those portions of the standby liquid control and core differential pressure piping located
inside the reactor vessel were determined not to be in the scope of the Rule. They do not
perform a safety-related function and their failure would not prevent a safety-related SSCS
from performing a safety-related function. This evaluation is supported by BWRVIP-27,
BWR Standby Liquid Control System/Core Plate AP Inspection and Flaw Evaluation
Guidelines. The NRC staff has evaluated and accepted BWRVIP-27. Paragraph 2.2.1 of
BWRVIP-27 provides a safety assessment stating that the standby liquid control and core
differential pressure internals are not essential; therefore, paragraph 3.1.1 of BWRVIP-27
indicates that no inspections are recommended.

» As stated in LRA Table 3.1-1, Reference No. 3.1.1.17, low-pressure coolant injection (LPCI)
couplings are not used at Dresden or Quad Cities. The LPCI coupling identified in
BWRVIP-06, Safety Assessment of BWR Reactor Internals, applies to BWR/4, BWR/5, and
BWR/6 reactors (Reference Section 2.7, BWRVIP-06). The Dresden and Quad Cities
reactors are a BWR/3 design. Neither site has an LPCI coupling as described in BWRVIP-
06.

e LRA Section 2.3.1.1 Reactor Vessel, Table 2.3.1-1, Component Group—Nozzle Safe Ends,
includes the nozzles connecting the reactor recirculation system to the connecting piping.
They are considered to be part of the reactor vessel and should not be identified as reactor
recirculation system components.

Based on the above discussion, the staff finds the applicant’'s assessment acceptable. There is
no need to identify those portions of the standby liquid control and core differential pressure
piping located inside the reactor vessel in LRA Table 2.3.1-1. As stated in LRA Table 3.1-1,
Reference No. 3.1.1.17, LPCI couplings are not used at Dresden or Quad Cities, and,
therefore, there is no need to identify LPCI couplings in LRA Table 2.3.1-1.

2.3.1.1.3 Conclusions

The staff reviewed Section 2.3.1.1 of the LRA and the accompanying scoping boundary
drawings to determine whether any SSCs within the scope of license renewal had not been
identified by the applicant. In addition, the staff performed an independent assessment to
determine whether any components that should be subject to an AMR had not been identified
by the applicant. No omissions were found. On the basis of its review, the staff concludes that
the applicant has adequately identified the reactor vessel components that are within the scope
of license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately
identified the reactor vessel components that are subject to an AMR, as required by 10 CFR
54.21(a)(1).

2.3.1.2 Reactor Vessel Internals
2.3.1.2.1 Summary of Technical Information in the Application

The applicant describes the reactor vessel internals in LRA Section 2.3.1.2 and provides a list
of components subject to an AMR in LRA Table 2.3.1-2.

The reactor internals are installed to properly distribute the flow of coolant delivered to the
vessel, to locate and support the fuel assemblies and control blades, and to provide an inner
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volume containing the core that can be flooded following a break in the nuclear system process
barrier external to the reactor vessel.

The shroud is a stainless steel cylinder which surrounds the reactor core and provides a barrier
to separate the upward flow of the coolant through the reactor core from the downward
recirculation flow. Bolted on top of the shroud is the steam separator assembly which forms the
top of the core discharge plenum. This provides a mixing chamber before the steam-water
mixture enters the steam separator. The recirculation outlet and inlet plenum are separated by
the baffle plate (part of the shroud support structure) joining the bottom of the shroud to the
vessel wall. The jet pump diffuser sits on and is welded to the baffle plate, making the jet pump
diffuser section an integral part of the baffle plate. The baffle plate supports all of the vertical
weight of the shroud, steam separator and dryer assembly, top guide and bottom core plate
(core grids), peripheral fuel assemblies, and jet pump components carried on the shroud. The
control rod guide tubes extend up from the control rod drive housing through holes in the core
plate. Each tube is designed as a lateral guide for the control rod and as the vertical support for
the fuel support piece which holds the four assemblies surrounding the control rod.

Intended functions within the scope of license renewal include the following:

* reactivity control—The control rod drive mechanisms insert negative reactivity for normal
shutdown and for mitigation of operational transients and accidents. Reactor vessel
internals, not directly involved with reactivity insertion, support reactivity insertion by
maintaining appropriate geometry to permit proper functioning of the control rod drive
mechanism. Standby liquid control system flow supports an alternate method for reactivity
control.

e core cooling—For this function, the emergency core cooling system distributes flow to the
core and maintains coolable core geometry.

« support safety-related function(s)—Reactor vessel internals that do not perform a safety-
related function are required not to fail in a way that would cause a safety-related function to
falil.

» physical support—This function provides vertical and horizontal support for the core and
other reactor vessel internals.

Table 2.3.1-2 of the LRA identified the component groups requiring AMR. The component
groups identified for the reactor internals include the following:

» access hole covers (mechanical)

» access hole covers (welded, Dresden only)

« control rod drive housings (pressure boundary)

» control rod drive housings (structural support)

e control rod guide tubes

e core plates

e core plates and bolts

e core shrouds (upper, central, lower)

e core spray lines and spargers (pressure boundary)
» core spray lines and spargers (spray)

e core spray lines and spargers (structural support)
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in-core instrumentation dry tubes and guide tubes

jet pump assemblies (does not include sensing lines, pressure boundary
jet pump assemblies (does not include sensing lines, structural support)
orificed fuel support pieces

orificed fuel supports

reactor internals modification/repair hardware

— core spray clamp

— jet pump riser clamp (Quad Cities only)

— jet pump riser brace clamp (Quad Cities only)

— shroud repair

e shroud support structures

e top guides

2.3.1.2.2 Staff Evaluation

The staff reviewed LRA Section 2.3.1.2, Dresden UFSAR Section 3.9.5, and Quad Cities
UFSAR Section 3.9.5 to determine whether there is reasonable assurance that the reactor
vessel internals components within the scope of license renewal and subject to an AMR have
been identified in accordance with 10 CFR 54.4 and 54.21(a)(1). The staff's review was
conducted in accordance with Section 2.3 of the SRP for License Renewal (NUREG-1800) and
is described below.

In the performance of the review, the staff selected system functions described in the UFSAR
that were set forth in 10 CFR 54.4 to verify that components having intended functions were not
omitted from the scope of the Rule. The staff also focused on components that were not
identified as being subject to an AMR to determine if any components were omitted. As part of
the evaluation, the staff determined whether the applicant had properly identified the SSCs
within the scope of license renewal and subject to an AMR, pursuant to 10 CFR 54.4(a) and

10 CFR 54.21(a)(1). The staff reviewed the relevant portions of the UFSAR for the reactor
vessel internals and associated components and compared the information in the UFSAR with
the information in the LRA to identify those portions that the LRA did not identify as being within
the scope of license renewal and subject to an AMR. The staff then reviewed the SCs that
were identified as not being within the scope of license renewal to verify that (1) these SCs do
not have any of the intended functions delineated under 10 CFR 54.4(a), and (2) for those SCs
that have an applicable intended function(s), verify that they either perform this function(s) with
moving parts or a change in configuration or properties, or that they are subject to replacement
based on a qualified life or specified time period, as described in 10 CFR 54.21(a)(1).

The staff also reviewed the UFSAR for any functions delineated under 10 CFR 54.4(a) that
were not identified as intended functions in the LRA, to verify that the SSCs with such functions
will be adequately managed so that the functions will be maintained consistent with the CLB for
the extended period of operation.

After completing the initial review, the staff requested the applicant to provide additional
information on reactor internals. By letter dated October 3, 2003 (Ref. 1), the applicant
responded to the staff's RAI as discussed below.

In drawing LR-QDC-FSAR-3.9 of the LRA, the steam separator and standpipe assembly are

both in scope at Quad Cities. In RAI 2.3.1.2-1, the staff requested the applicant to explain why,
per LR-DRE-FSAR-3.9, the steam separator assembly, including the steam separator, steam
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separator standpipe, and steam plenum head, is not also in scope at Dresden. In response,
the applicant stated that LR-QDC-FSAR-3.9 incorrectly shows the steam separator and
standpipe assembly as in scope at Quad Cities. The steam separator and standpipe
assemblies are not safety related, nor would their failure prevent another safety-related SSCS
from performing its safety-related function, as discussed in BWRVIP-06, BWR Vessel and
Internals Project, Section 3.2.2. Therefore, the steam separator and standpipe assemblies at
both Dresden and Quad Cities are not in the scope of the rule and not subject to AMR. The
steam plenum head depicted on LR-DRE-FSAR-3.9 is the area between the core shroud head
and the bottom of the steam separator standpipe. It is not a component. Based on this
discussion, the staff finds the applicant’'s assessment acceptable.

In drawing LR-DRE-FSAR-3.9, steam dryer lifting lugs are in scope at Dresden. In

RAI 2.3.1.2-2, the staff requested the applicant to identify if Quad Cities has steam dryer lifting
lugs and if so, to explain why the steam dryer lifting lugs are in scope at Dresden but not at
Quad Cities. The applicant responded that the steam dryer lifting lugs are not identified on LR-
DRE-FSAR-3.9; however, these lugs are out of scope at both Dresden and Quad Cities. This is
consistent with boundary diagram LR-QDC-FSAR-3.9 which does show the steam dryer lifting
lugs as out of scope. Based on this discussion, the staff finds the applicant’s assessment
acceptable.

As noted in NRC IN 2002-26, “Failure of Steam Dryer Cover Plate After a Recent Power
Uprate,” dated September 11, 2002, Quad Cities Unit 2 experienced a failure of the steam dryer
cover plate in March 2002 following implementation of the 17.8 percent power uprate of the
unit. One piece of the dryer cover plate had fallen onto the separator; another piece was found
in the dryer; a third piece had lodged in the A main steam line flow venturi (upstream of the
main steam isolation valves (MSIVSs)); and several other pieces had been swept down the A
main steam line downstream of the MSIVs into a turbine stop valve strainer. However, there
was no apparent damage other than minor scratches and gouges to the main steam nozzle and

piping.

On June 12, 2003, inspections of the steam dryer at Quad Cities Unit 2 identified (1) through-
wall cracking (about 90 inches in length) in the vertical and horizontal outer hood plate, (2) one
vertical and two diagonal internal braces detached on the outer hood, (3) one severed vertical
internal brace on the outer hood, and (4) three cracked tie bars on top of the dryer.

Following up on this recent issue, the staff issued RAI 4.3.0. In RAI 4.3.0(a), the staff
expresses concern that while components such as the steam dryer and steam separator are
non-safety-related, the failure of these components (as experienced at Quad Cities Unit 2)
could potentially impact other safety-related components. The staff requested the applicant to
provide additional information regarding the potential impact of non-safety-related component
failure (such as steam dryer or steam separator) on safety-related components based on this
recent operating experience, and the applicant’s determination as to whether these components
are within the scope of license renewal in accordance with 54.4(a)(2). In response, the
applicant stated that additional information regarding the steam dryer failure was provided to
the NRC in report GENE-0000-0018-3359-P, “Technical Assessment, Quad Cities Unit 2 Steam
Dryer Failure—Determination of Root Cause and Extent of Condition," Revision 1, dated August
2003, which was transmitted to the NRC by letter from P.R. Simpson (Exelon Generation
Company) to the NRC, “Transmittal of General Electric Technical Assessment Regarding Quad
Cities Nuclear Power Station Unit 2 Steam Dryer Failure,” dated August 11, 2003. The failure
of the steam dryer as described in the above technical assessment was attributed to high cycle
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fatigue resulting from low-frequency pressure loading on the outer hoods during normal
operation. The failure did not prevent satisfactory accomplishment of any of the functions
identified in 10 CFR 54.4(a)(1)(i), (i) or (iii). Based on the recent operating experience and the
investigation into the failure, the steam dryer and steam separator do not perform a safety
function and are not required to prevent or mitigate the consequences of accidents; any loose
parts that may be generated during a design-basis event will not interfere with the ability to shut
down the reactor, provide adequate core cooling, and isolate the main steam lines. Therefore,
the steam dryer and steam separator are not within the scope of license renewal under criterion
10 CFR 54.4(a)(2). Those portions of non-safety-related SSCs that could spatially or
structurally interact with a safety-related SSCS in a manner that would prevent the
accomplishment of a safety-related SSCS intended function were included within the scope of
license renewal as described in LRA Section 2.1.2.2 and in response to RAI 2.1-2, 10 CFR
54.4(a)(2), Scoping Criteria for Non-Safety-Related SSCs. Based on this discussion, the staff
finds the applicant’s assessment acceptable.

In RAI 4.3.0(b), the staff asked the applicant to explain how it has considered or examined the
potential synergistic effects of large power uprates and plant aging (for those SSCs within
scope of license renewal). In response, the applicant stated the Dresden/Quad Cities extended
power uprate (EPU) evaluations that explicitly included an assumption of 60 years operation (54
effective full-power years (EFPY)) were the reactor fracture toughness evaluation and the
reactor internals flow induced vibration evaluation. The reactor fracture toughness evaluation
determined that there is an increase in the ART (adjusted reference temperature) of the limiting
beltline material, and a corresponding increase in the beltline portion of the pressure-
temperature (P-T) curves is required to include the increase in fluence and licensed EFPY for
the P-T curves for 54 EFPY. Exelon will submit revised Dresden P-T curves to the NRC for 54
EFPY. The reactor internals flow induced vibration evaluation indicated that, except for the
Dresden Unit 2 jet pump riser braces, the Dresden and Quad Cities units can operate at the
increased flow associated with EPU conditions for a 60-year plant life without exciting the
safety-related reactor internal components above their established vibration criteria limits during
balanced (dual loop) recirculation flow operation and without developing resonance problems
due to vane passing frequency excitation. Additionally, the EPU analyses considered single
recirculation loop operation and indicated that with the existing flow restrictions that apply for
single recirculation loop operation, there is no resonance problem due to vane passing
frequency excitation at EPU conditions. The exception involving the Dresden Unit 2 jet pump
riser braces occurs because these riser braces are designed differently from the Dresden Unit 3
and the Quad Cities Units 1 and 2 jet pump riser braces. Section 4.3.2.2 of the LRA includes a
commitment to repair or replace the Dresden Unit 2 jet pump riser braces before the period of
extended operation. The Dresden/Quad Cities license renewal evaluations were based upon
the plant environmental conditions associated with EPU implementation. Before the period of
extended operation, the environmental qualification (EQ) binders for components within the
scope of 10 CFR 50.49 will be updated to include environmental conditions associated with
EPU implementation together with an extended operating period of 60 years. No other
synergistic effects of large power uprates and plant aging were considered for those SSCs
within the scope of license renewal. Based on this discussion, the staff finds the applicant’s
assessment acceptable.

In RAI 2.3.1.2-3, the staff requested the applicant to explain why feedwater spargers are not in
scope. The applicant responded that the feedwater spargers are not in scope because their
failure would not prevent the injection of coolant makeup and they are not required to safely
shut down the reactor. They were therefore classified as nonsafety related. Also, the sparging
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function is not credited in delivery of emergency core cooling system (ECCS) flow to the vessel,
and no failure that could result in consequential failure of safety-related components has been
identified. Therefore, there is no need to identify such a component in the LRA. Based on this
discussion, the staff finds the applicant’'s assessment acceptable.

In accordance with 10 CFR 54.4(a) criteria, sump screens and vortex suppressors/breakers are
in scope of license renewal and require AMRs. In RAI 2.3.1.2-4, the staff requests the
applicant to identify if sump screens and vortex suppressors/breakers are in scope at Dresden
and Quad Cities. If they are in scope, the applicant was asked to submit the AMR results to the
staff. If they are not within scope, the applicant was asked to explain the reason for their
exclusion. In response, the applicant stated that sump (ECCS) screens and vortex
suppressors/breakers are installed in pressurized-water reactors (PWR). The equivalent
boiling-water reactor equipment is the suppression chamber ECCS suction strainers. At
Dresden and Quad Cities, these ECCS suction strainers are in the scope of license renewal
and are managed for aging. The suppression chamber ECCS suction strainers are included in
LRA Section 2.3.2.7, Table 2.3.2-7, under the component group “filters/strainers (Dresden
only)” with “filter” as the component intended function, and in LRA Section 2.3.2.6, Table 2.3.2-
6, under the component group “filters/strainers (Quad Cities only)” with “filter” as the component
intended function. The aging management results of the strainer (stainless steel) components
that are exposed to a 25-288 "C demineralized water environment are provided in Aging
Management Reference 3.2.1.13, LRA Table 3.2-1. The aging mechanism of blockage, as it
applies to strainers, is managed by the “Protective Coating Monitoring and Maintenance” AMP,
B.1.32, which provides for aging management of service level | coatings inside the primary
containment. Based on this discussion, the staff finds the applicant's assessment acceptable.

The applicant has identified most of the reactor internals requiring AMR. However, there are a
few items that normally would be considered part of reactor pressure vessel internals requiring
AMR that have not been included in the submitted LRA. In RAI 2.3.1.2-5, the staff requested
the applicant to justify the following exclusions from aging management or to submit an AMR
for the subject component:

« thermal sleeves for core spray and recirculation inlet nozzles, which sleeves represent
pressure boundary and direct flow to core spray spargers and jet pumps, respectively

« standby liquid control and core differential pressure line (SBLC/core delta P line, pressure
boundary PB)

* identification of all components included in component group “jet pump assemblies” and
explanation of why sensing lines are not included in jet pump assemblies

» low-pressure coolant injection coupling

In response to RAI 2.3.1.2-5, the applicant provided the following explanation of where to find
the components in the LRA or the justification for excluding the component from AMR:

* The thermal sleeves for core spray are considered to be part of the core spray lines and
spargers. They are addressed in LRA Section 2.3.1.2.1, Table 2.3.1-2, Component
Group—Core Spray Lines and Spargers. The recirculation inlet nozzle thermal sleeves are
considered an integral part of the recirculation nozzles. They are addressed in LRA 2.3.1.1,
Table 2.3.1-2, Component Group—Nozzle Safe Ends.
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* The portions of the standby liquid control and core differential pressure piping located inside
the reactor vessel were determined not to be in the scope of license renewal. They do not
perform a safety-related function and their failure would not prevent a safety-related SSCS
from performing a safety-related function. This evaluation is supported by BWRVIP-27,
BWR Standby Liquid Control System/Core Plate AP Inspection and Flaw Evaluation
Guidelines. The NRC staff has evaluated and accepted BWRVIP-27. Paragraph 2.2.1 of
BWRVIP-27 provides a safety assessment stating that the standby liquid control and core
differential pressure internals are not essential, and, therefore, paragraph 3.1.1 of BWRVIP-
27 indicates that no inspections are recommended.

e The jet pump assemblies group comprises the following components:
— thermal sleeve
— inlet header
— riser brace arm
— hold down beams
— inlet elbow
— mixing assembly
— diffuser

BWRVIP-41, BWR Jet Assembly Inspection and Flaw Evaluation Guidelines

(Section 2.3.12.7), indicates that inspection of sensing lines is essentially occurring
continuously through plant operations. If a sensing line were to fail, the ability to monitor jet
pump integrity would be lost. Plant technical specifications would require either a plant
shutdown or safety assessment to justify continued operation if a failure were to occur.
Therefore, sensing line failure has no adverse safety consequences and no inspection is
required.

e As stated in LRA Table 3.1-1, Reference No. 3.1.1.17, LPCI couplings are not used at
Dresden or Quad Cities. The LPCI coupling identified in BWRVIP-06, Safety Assessment
of BWR Reactor Internals, applies to BWR/4, BWR/5, and BWR/6 reactors (Reference
Section 2.7, BWRVIP-06). The Dresden and Quad Cities reactors are a BWR/3 design.
Neither site has an LPCI coupling as described in BWRVIP-06.

Based on this discussion, the staff finds the applicant’s assessment acceptable.
2.3.1.2.3 Conclusions

The staff reviewed LRA Section 2.3.1.2 and the accompanying scoping boundary drawings to
determine whether any SSCs within the scope of license renewal had not been identified by the
applicant. In addition, the staff performed an independent assessment to determine whether
any components that should be subject to an AMR had not been identified by the applicant. No
omissions were found. On the basis of its review, the staff concludes that the applicant has
adequately identified the reactor vessel internal components that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
reactor vessel internal components that are subject to an AMR, as required by

10 CFR 54.21(a)(1).
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2.3.1.3 Reactor Coolant System
2.3.1.3.1 Summary of Technical Information in the Application

The applicant describes the reactor coolant system in LRA Section 2.3.1.3 and provides a list of
components subject to an AMR in LRA Tables 2.3.1-5 through 2.3.1-9.

The reactor coolant system for BWRs as described in NUREG-1800 includes the reactor
coolant recirculation system and portions of other systems connected to the pressure vessel
extending to the first isolation valve outside of containment or to the first anchor point. For
Dresden and Quad Cities, the reactor coolant system comprises the following plant systems:

» reactor recirculation system, recirculation flow control, and M/G sets
e reactor vessel head vent system
* nuclear boiler instrumentation system
e head spray system (Dresden only)
e reactor coolant pressure boundary components in other systems
— high-pressure coolant injection system
— core spray system
— reactor core isolation cooling system (Quad Cities only)
— isolation condenser (Dresden only)
— residual heat removal system (Quad Cities only)
— low-pressure coolant injection system (Dresden only)
— standby liquid control system
— shutdown cooling system (Dresden only)
— control rod drive hydraulic system
— reactor water cleanup system
— main steam system
— feedwater system

The following intended functions within the scope of license renewal are for the reactor coolant
system as a whole, including the systems listed above by the licensee in LRA Sections
2.3.1.3.1 through 2.3.1.3.5:

e pressure boundary—maintains integrity for the reactor coolant pressure boundary

» flow path—provides an integral flow path for LPCI flow into the reactor vessel and provides
a flow path for establishing the shutdown cooling mode of operation

e support engineered safety features (ESF) function(s)—provides signals and performs
actions during a design-basis loss of coolant accident for correct selection of the unbroken
recirculation loop and closure of the recirculation system valves

« credited in regulated event(s)—required to enable hot shutdown and cold shutdown during
an Appendix R fire event and to provide trips of recirculation pumps to mitigate the ATWS
event (also contains components that are relied upon for compliance with 10 CFR 50.49

(EQ))
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credited in regulated event(s)—provides trip and initiation signals and process information
and indications credited in mitigation of the Appendix R fire, ATWS, and SBO events (also
contains components that are relied upon for compliance with 10 CFR 50.49 (EQ)).

preclude adverse effects on safety-related SSCs—maintains sufficient integrity of non-
safety-related components that could be a hazard to safety-related SSCs so that the
intended function of safety-related SSCs is not adversely affected

primary containment isolation—provides containment isolation for those portions of the
system that interface with the primary containment

Table 2.3.1-5 of the LRA identified the component groups requiring AMR. The component
groups identified for reactor recirculation system, recirculation flow control, and M/G sets
include:

closure bolting (includes flanges)

dampeners (Quad Cities only)

dampeners (spatial interaction, Quad Cities only)
filters/strainers (spatial interaction, Quad Cities only)
flow elements

NSR vents or drains, piping, and valves (attached support, Dresden only)
piping and fittings

piping and fittings (spatial interaction)

piping and fittings (attached support)

piping and fittings (small bore)

pumps

restricting orifices (spatial interaction, Quad Cities only)
sight glasses (attached support)

sight glasses (spatial interaction, Quad Cities only)
thermowells

tubing

tubing (spatial interaction, Quad Cities only)

valves

valves (attached support)

valves (spatial interaction, Quad Cities only)

Table 2.3.1-6 of the LRA identified the component groups requiring AMR. The component
groups identified for the reactor vessel head vent system include the following:

closure bolting (includes flanges)

NSR vents or drains, piping, and valves (attached support)
piping and fittings

piping and fittings (small bore)

sight glasses (attached support, Dresden only)

tubing

valves

Table 2.3.1-7 of the LRA identified the component groups requiring AMR. The component
groups identified for the nuclear boiler instrumentation system include:
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closure bolting (includes flanges)

dampeners (Quad Cities only)

filters/strainers (spatial interaction, Dresden only)
NSR vents or drains, piping, and valves (attached support, Dresden only)
pipes

piping and fittings (attached support)

piping and fittings (spatial interaction, Dresden only)
piping and fittings (Quad Cities only)

piping and fittings (small bore)

tanks

thermowells

tubing

tubing (spatial interaction, Quad Cities only)

tubing (attached support, Quad Cities only)

valves

valves (spatial interaction)

valves (attached support)

Table 2.3.1-8 of the LRA identified the component groups requiring AMR. The component
groups identified for head spray system (Dresden only) include the following:

closure bolting (includes flanges, Dresden only)

flow elements (attached support, Dresden only)

NSR vents or drains, piping, and valves (attached support, Dresden only)
piping and fittings (Dresden only)

piping and fittings (attached support, Dresden only)

piping and fittings (small bore, Dresden only)

valves (Dresden only)

valves (attached support, Dresden only)

Table 2.3.1-9 of the LRA identified the application sections where the additional reactor coolant
pressure boundary components were evaluated. The reactor coolant boundary components
evaluated in separate sections of the LRA include those listed in the following table.
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System Name Other Application Sections That Contain
Reactor Coolant Pressure Boundary Components

High-Pressure Coolant Injection System 2321

Core Spray System 2.3.2.2

Reactor Core Isolation Cooling System (Quad Cities 2.3.24

only)

Isolation Condenser (Dresden only) 2.3.25

Residual Heat Removal System (Quad Cities 2.3.2.6

only)

Low-Pressure Coolant Injection System 2.3.2.7

(Dresden only)

Standby Liquid Control System 2.3.2.8

Shutdown Cooling System (Dresden only) 2.3.3.2

Control Rod Drive Hydraulic System 2.3.3.3

Reactor Water Cleanup System 2334

Main Steam System 23.4.1

Feedwater System 2.3.4.2

2.3.1.3.2 Staff Evaluation

The staff reviewed LRA Section 2.3.1.3, Dresden UFSAR Sections 5.4.1, 7.6.2, and 5.4.15, and
Quad Cities UFSAR Sections 5.4.1 and 7.6.2 to determine whether there is reasonable
assurance that the reactor coolant system components within the scope of license renewal and
subject to an AMR have been identified in accordance with 10 CFR 54.4 and 54.21(a)(1). The
staff's review was conducted in accordance with Section 2.3 of the SRP-LR (NUREG-1800) and
is described below.

In the performance of the review, the staff selected system functions described in the UFSAR
that were set forth in 10 CFR 54.4 to verify that components having intended functions were not
omitted from the scope of the Rule. The staff also focused on components that were not
identified as being subject to an AMR to determine if any components were omitted. As part of
the evaluation, the staff determined whether the applicant had properly identified the SSCs
within the scope of license renewal and subject to an AMR, pursuant to 10 CFR 54.4(a) and 10
CFR 54.21(a)(1). The staff reviewed the relevant portions of the UFSAR for the reactor vessel
internals and associated components and compared the information in the UFSAR with the
information in the LRA to identify those portions that the LRA did not identify as being within the
scope of license renewal and subject to an AMR. The staff then reviewed the structures and
components that were identified as not being within the scope of license renewal to verify that
(1) these structures and components do not have any of the intended functions delineated
under 10 CFR 54.4(a), and (2) for those structures and components that have an applicable
intended function(s), verify that they either perform this function(s) with moving parts or a
change in configuration or properties, or that they are subject to replacement based on a
qualified life or specified time period, as described in 10 CFR 54.21(a)(1).

The staff also reviewed the UFSAR for any functions delineated under 10 CFR 54.4(a) that
were not identified as intended functions in the LRA, to verify that the SSCs with such functions
will be adequately managed so that the functions will be maintained consistent with the CLB for
the extended period of operation.
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After completing the initial review, the staff requested the applicant to provide additional
information on the reactor coolant system. By letter dated October 3, 2003 (Ref. 1), the
applicant responded to the staff's RAI as discussed below.

In RAI 2.3.1.3-1, the staff requested the applicant to verify whether the pumps at Quad Cities
and/or Dresden, such as the recirculation pumps, are designed with lube motor-oil collection
systems, as required under 10 CFR 50, Appendix R, Il O. If they are, the applicant was asked
to justify its exclusion from aging management or else submit an AMR for the subject
component. In response, the applicant stated that the reactor recirculation pumps at Quad
Cities and Dresden are not equipped with oil collection systems and do not need such systems
to comply with 10 CFR 50, Appendix R, Ill O. That part of the regulation requires that the
reactor coolant pump (reactor recirculation pump at Quad Cities and Dresden) be equipped with
an oil collection system if the containment is not inerted during normal operation. The reactor
recirculation pumps at Quad Cities and Dresden are located in the drywell portions of the
primary containment, which are inerted during normal operation. The Quad Cities and Dresden
Fire Hazards Analysis Reports sections for Fire Zones 1.2.1 and 1.2.2 state that there is no
design-basis fire postulated for the drywell since the drywell atmosphere is inerted during
normal reactor operation. Therefore, there is no need to identify such a component in the LRA.
Based on this discussion, the staff finds the applicant’s assessment acceptable.

The UFSARs for Dresden and Quad Cities do identify the reactor vessel nozzles, safe ends,
vessel shell attachments, and instrumentation penetrations at these plants, but it is not clear
whether all of these components are included in Table 2.3.1-1 of the LRA. In RAI 2.3.1.3-2, the
staff requested the applicant to explicitly identify all of the nozzles, safe ends, vessel shell
attachments, and instrumentation penetrations included in the component groups “nozzles,”
“nozzle safe ends” (including core delta P/SBLC nozzle safe end), “vessel shell attachment
welds,” and “penetrations” (bottom head drain, CRD stub tubes, in-core instrument housings, jet
pump instrumentation, other instrumentation, standby liquid control), respectively. In response,
the applicant identified the individual components included in LRA Table 2.3.1-1. The following
list of industry component type line items are as shown in bolded and underlined text. In some
cases, generic components were created to represent a population of components (for
example, the CRD stub tubes). Also, there are nozzles included in the component group “top
head enclosure (top head nozzles).” Therefore, although not requested, the individual
components for this group are also provided.

All the nozzles identified on page 3 of Quad Cities UFSAR Section 5, Appendix 5A, “Reactor
Vessel Report,” and on page 11 of Dresden UFSAR Section 5, Appendix 5A, “Dresden 2
Reactor Vessel,” are included in LRA Table 2.3.1-1 in the component groups of “nozzles” and
“penetrations.”

Nozzles (Component Intended Function of Pressure Boundary)

Unit Equip No. Equipment Name

Q1 1-0201-N1 Recirculation Outlet Nozzles

Q1 1-0201-N2 Recirculation Discharge Nozzles
Q1 1-0201-N3 Main Steam Nozzles

Q1 1-0201-N4 Feedwater Nozzles

Q1 1-0201-N5 Core Spray Nozzles

Q1 1-0201-N9 CRD Return Line Nozzles

Q2 2-0201-N1 Recirculation Nozzles
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Q2
Q2
Q2
Q2
Q2
D2
D2
D2
D2
D2
D2
D2
D3
D3
D3
D3
D3
D3
D3

2-0201-N2
2-0201-N3
2-0201-N4
2-0201-N5
2-0201-N9
2-0201-N1
2-0201-N2
2-0201-N3
2-0201-N4
2-0201-N5
2-0201-N9
2-0201-N17
3-0201-N1
3-0201-N2
3-0201-N3
3-0201-N4
3-0201-N5
3-0201-N9
3-0201-N17

Recirculation Discharge Nozzles
Main Steam Nozzles

Feedwater Nozzles

Core Spray Nozzles

CRD Return Line Nozzles
Recirculation Nozzles
Recirculation Discharge Nozzles
Main Steam Nozzles

Feedwater Nozzles

Core Spray Nozzles

CRD Return Line Nozzles
Isolation Condenser Nozzles
Recirculation Suction Nozzles
Recirculation Discharge Nozzles
Main Steam Nozzles

Feedwater Nozzles

Core Spray Nozzles

CRD Return Line Nozzles
Isolation Condenser Nozzles

Nozzle Safe Ends (Component Intended Function of Pressure Boundary)

Unit Equip No.

Q1 1-0201-N1-SE

Q1 1-0201-N2-SE

Q1 1-0201-N3-SE

Q1 1-0201-N4-SE

Q1 1-0201-N5-SE

Q1 1-0201-N5-SEEXT
Q1 1-0201-N6B-SE
Q1 1-0201-N7-SE

Q1 2-0201-N8-SE

Q1 1-0201-N9-SE

Q1 1-0201-N10-SE
Q1 1-0201-N11/12-SE
Q2 2-0201-N1-SE

Q2 2-0201-N2-SE

Q2 2-0201-N3-SE

Q2 2-0201-N4-SE

Q2 2-0201-N5-SE

Q2 2-0201-N5-SEEXT
Q2 2-0201-N6B-SE
Q2 2-0201-N7-SE

Q2 2-0201-N8-SE

Q2 2-0201-N9-SE

Q2 2-0201-N10-SE
Q2 2-0201-N11/12-SE
D2 2-0201-N1-SE

D2 2-0201-N2-SE

D2 2-0201-N3-SE

Equipment Name

Recirculation Suction Nozzle Safe Ends
Recirculation Discharge Nozzle Safe Ends
Main Steam Nozzle Safe Ends

Feedwater Nozzle Safe Ends

Core Spray Nozzle Safe Ends

Core Spray Nozzle Safe End Extension
Vessel Head Instrumentation Nozzle Safe End
Vent Nozzle N7 Safe End

Jet Pump Instrumentation Nozzle Safe Ends
CRD Return Line Nozzle Safe End

Core Delta P & SBLC Nozzle Safe Ends
Instrumentation Nozzle Safe Ends
Recirculation Suction Nozzle Safe Ends
Recirculation Discharge Nozzle Safe Ends
Main Steam Nozzle Safe Ends

Feedwater Nozzle Safe Ends

Core Spray Nozzle Safe Ends

Core Spray Nozzle Safe End Extension
Vessel Head Instrumentation Nozzle Safe End
Vent Nozzle N7 Safe End

Jet Pump Instrumentation Nozzle Safe Ends
CRD Return Line Nozzle Safe End

Core Delta P & SBLC Nozzle Safe Ends
Instrumentation Nozzle Safe Ends
Recirculation Suction Nozzle Safe Ends
Recirculation Discharge Nozzle Safe Ends
Main Steam Nozzle Safe Ends
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D2
D2
D2
D2
D2
D2
D2
D2
D2
D2
D3
D3
D3
D3
D3
D3
D3
D3
D3
D3
D3
D3
D3

Vessel Shell Attachment Welds (Component Intended Function of Structural Support): Generic

2-0201-N4-SE
2-0201-N5-SE
2-0201-N5-SEEXT
2-0201-N6B-SE
2-0201-N7-SE
2-0201-N8-SE
2-0201-N9-SE
2-0201-N10-SE
2-0201-N11/12-SE
2-0201-N17-SE
3-0201-N1-SE
3-0201-N2-SE
3-0201-N3-SE
3-0201-N4-SE
3-0201-N5-SE
3-0201-N5-SEEXT
3-0201-N6B-SE
3-0201-N7-SE
3-0201-N8-SE
3-0201-N9-SE
3-0201-N10-SE
3-0201-N11/12-SE
3-0201-N17-SE

Feedwater Nozzle Safe Ends

Core Spray Nozzle Safe Ends

Core Spray Nozzle Safe End Extension
Vessel Head Instrumentation Nozzle Safe End
Vent Nozzle Safe End

Jet Pump Instrumentation Nozzle Safe Ends
CRD Return Line Nozzle Safe End

Core Delta P & SBLC Nozzle Safe End
Instrumentation Nozzle Safe Ends

Isolation Condenser Nozzle Safe End
Recirculation Suction Nozzle Safe Ends
Recirculation Discharge Nozzle Safe Ends
Main Steam Nozzle Safe Ends

Feedwater Nozzle Safe Ends

Core Spray Nozzle Safe Ends

Core Spray Nozzle Safe End Extension
Vessel Head Instrumentation Nozzle Safe End
Vent Nozzle Safe End

Jet Pump Instrumentation Nozzle Safe Ends
CRD Return Line Nozzle Safe End

Core Delta P & SBLC Nozzle Safe End
Instrumentation Nozzle Safe Ends

Isolation Condenser Nozzle Safe End

components were created for the attachment welds on each unit at each site.

Unit Equip No.

Q1 1-0201-LR0O37
Q2 2-0201-LR0O37
D2 2-0201-LR037
D3 3-0201-LR0O37

Equipment Name

Attachment Welds
Attachment Welds
Attachment Welds
Attachment Welds

Penetrations (Component Intended Function of Pressure Boundary)

Unit Equip No.

Q1 1-0201-12

Q1 1-0201-LR0O38 CRD
Q1 1-0201-N8

Q1 1-0201-N10

Q1 1-0201-N11/12

Q1 1-0201-N15

Q2 2-0201-12

Q2 2-0201-LR0O38CRD
Q2 2-0201-N8

Q2 2-0201-N10

Q2 2-0201-N11/12

Q2 2-0201-N15

D2 2-0201-12

D2 2-0201-LR0O38CRD

Equipment Name

Housing In-Core Penetrations

Stub Tube Penetrations

Jet Pump Instrumentation Nozzle Penetrations
Core Delta P & SBLC Nozzle Penetrations
Instrumentation Nozzle Penetrations

Bottom Head Drain Nozzle Penetrations
Housing In-Core Penetrations

Stub Tube Penetrations

Jet Pump Instrumentation Nozzles Penetrations
Core Delta P & SBLC Nozzle Penetrations
Instrumentation Nozzle Penetrations

Bottom Head Drain Nozzle Penetrations
Housing In-Core Penetrations

Stub Tube Penetrations
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D2 2-0201-N8 Jet Pump Instrumentation Nozzle Penetrations

D2 2-0201-N10 Core Delta P & SBLC Nozzle Penetrations

D2 2-0201-N11/12 Instrumentation Nozzle Penetrations

D2 2-0201-N15 Bottom Head Drain Nozzle Penetrations

D3 3-0201-12 Housing In-Core Penetrations

D3 3-0201-LR0O38CRD Stub Tube Penetrations

D3 3-0201-N8 Jet Pump Instrumentation Nozzle Penetrations
D3 3-0201-N10 Core Delta P & SBLC Nozzle Penetrations

D3 3-0201-N11/12 Instrumentation Nozzle Penetrations

D3 3-0201-N15 Bottom Head Drain Nozzle Penetrations

Penetrations (Control Rod Drive Stub Tubes) (Component Intended Function of Structural
Support): Generic components were created for the CRD stub tubes on each unit at each site.

Unit Equip No. Equipment Name

Q1 1-0201-LR0O38 CRD Stub Tube Penetrations
Q2 2-0201-LR0O38 CRD Stub Tube Penetrations
D2 2-0201-LR038 CRD Stub Tube Penetrations
D3 3-0201-LR038 CRD Stub Tube Penetrations

Top Head Enclosure (Top Head Nozzles) (Component Intended Function of Pressure
Boundary)

Unit Equip No. Equipment Name

Q1 1-0201-N6B Vessel Head Instrumentation Nozzle
Q1 1-0201-N7 Vent Nozzle N7

Q2 2-0201-N6B Vessel Head Instrumentation Nozzle
Q2 2-0201-N7 Vent Nozzle N7

D2 2-0201-N6B Vessel Head Instrumentation Nozzle
D2 2-0201-N7 Vent Nozzle

D3 3-0201-N6B Vessel Head Instrumentation Nozzle
D3 3-0201-N7 Vent Nozzle

Based on the preceding discussion, the staff finds the applicant’'s assessment acceptable.

One of the intended functions of the main steam line flow restrictors is to limit steam line flow
during a steam line rupture outside of primary containment until the MSIVs can close, thereby
limiting potential radioactive release. Over the extended life of the plant, it is therefore essential
to maintain the flow area of the flow restrictors used in the CLB to calculate the amount of
steam released. The staff believes that erosion/corrosion due to high-energy steam flow can
eventually increase this flow area beyond the value used in the CLB. In RAI 2.3.1.3-3, the staff
requested the applicant to answer the following questions:

* Are the main steam line flow restrictors, and their flow restriction function, within scope? If
not, please explain why not.

* Ifin scope, how will the applicant determine that the flow area does not exceed the value

used in the CLB, so that the intended functions will be maintained consistent with the CLB
for the period of extended operation?
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The applicant provided the following responses:

e The main steam line flow restrictors are within the scope of license renewal. They are listed
as components in two line items in LRA Table 2.3.4-1 because they have two intended
functions. They are included in the component group “flow elements,” with a component
intended function of “pressure boundary.” They are also included in the component group
“flow elements,” with a component intended function of “throttle.”

« The main steam line flow restrictors are constructed of an external carbon steel pipe
segment, with an internal venturi-type flow element welded into it. The venturi flow element
is made of stainless steel.

The entry in the LRA Table 2.3.4-1 component group “flow elements,” with a component
intended function of “pressure boundary,” is for the carbon steel pipe segment that comprises
the pressure boundary. The LRA Chapter 3 aging management references are 3.1.1.11 and
3.4.2.6. The internal aging effect/aging mechanism is wall thinning due to flow-accelerated
corrosion, and it is managed by the flow-accelerated corrosion program, as described in LRA
Appendix B, Section B.1.11. The external environment for the pipe segment is “containment
nitrogen,” and there are no identified aging effects/aging mechanisms for this environment.

The entry in the component group “flow elements,” with a component intended function of
“Throttle,” is for the internal stainless steel venturi-type flow element. The LRA Chapter 3 aging
management reference is 3.1.1.15. The aging effect/aging mechanism is crack initiation and
growth due to SSCS, intergranular stress-corrosion cracking (IGSCC). It is managed by the
BWR stress corrosion cracking program as described in LRA Appendix B, Section B.1.7, and
by the water chemistry program as described in LRA Appendix B, Section B.1.2. “Non-Class 1
Mechanical Implementation Guideline and Mechanical Tools,” Appendix A—Treated Water,
Section 3.1.6, of EPRI 1003056 states that stainless steels used in treated water environments
are resistant to FAC.

Based on this discussion, the staff finds the applicant’s assessment acceptable.
2.3.1.3.3 Conclusions

The staff reviewed LRA Section 2.3.1.3 and the accompanying scoping boundary drawings to
determine whether any SSCs within the scope of license renewal had not been identified by the
applicant. In addition, the staff performed an independent assessment to determine whether
any components that should be subject to an AMR were not identified by the applicant. No
omissions were found. On the basis of its review, the staff concluded that the applicant has
adequately identified the reactor coolant system components that are within the scope of
license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately
identified the reactor coolant system components that are subject to an AMR, as required by
10 CFR 54.21(a)(1).

2.3.1.4 References
1. Letter from Patrick R. Simpson (Exelon) to the NRC, “Additional Information for the Review

of the License Renewal Applications for Quad Cities Nuclear Power Station, Units 1 and 2
and Dresden Nuclear Power Station, Units 2 and 3,” dated October 3, 2003.
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2.3.2 Engineered Safety Features Systems
2.3.2.1 High-Pressure Coolant Injection System
2.3.2.1.1 Summary of Technical Information in the Application

The applicant describes the high-pressure coolant injection (HPCI) system in LRA Section
2.3.2.1 and provides a list of components subject to an AMR in LRA Table 2.3.2-1.

The HPCI system ensures that adequate core cooling takes place for all break sizes less than
those sizes for which the low-pressure coolant injection or core spray subsystems can
adequately protect the core. Operation of the HPCI system in the emergency mode is
completely independent of alternating current (ac) power.

The HPCI system consists of a steam turbine driving a multi-stage high-pressure main pump
and a gear driven single-stage booster pump, piping, auxiliary support systems, and
instrumentation. The turbine is driven by nuclear steam and exhausts to the suppression
chamber (evaluated with the primary containment structure). The preferred water source to the
HPCI booster pump suction is supplied from the condensate storage system (evaluated with the
condensate and condensate storage system), with a backup source from the suppression
chamber. Water from the HPCI main pump is delivered to the reactor vessel (evaluated with the
reactor vessel) through the “B” feedwater line (evaluated with the feedwater system) and
distributed within the reactor vessel through the feedwater sparger (evaluated with reactor
internals). The system is equipped with a test line to the condensate storage system to permit
functional testing and a minimum flow bypass line to the suppression chamber for pump
protection.

Intended functions within the scope of license renewal include the following:

» core cooling—provides cooling water to the reactor vessel during loss of coolant (LOCA)
conditions that do not result in rapid depressurization of the reactor pressure vessel and
provides coolant inventory makeup in non-LOCA events

» pressure control—provides pressure control in events where the main steam isolation
valves are closed

e pressure boundary—maintains the integrity of the reactor coolant pressure boundary

* primary containment isolation—provides containment isolation for those portions of the
system that interface with the primary containment

« credited in regulated event(s)—provides core makeup, cooling, and pressure control
credited in mitigation of the Appendix R fire, ATWS, and SBO events; also contains
components that are relied upon for compliance with 10 CFR 50.49 (EQ)

* preclude adverse effects on safety-related SSCs—maintains sufficient integrity of non-

safety-related components that could be a hazard to safety-related SSCs so that the
intended function of safety related SSCs is not adversely affected
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Table 2.3.2-1 of the LRA identified the component groups requiring AMR. The component
groups identified for HPCI include:

closure bolting

dampeners (Quad Cities only)

diffusers

filters/strainers (includes separators, pressure boundary)
filters/strainers (includes separators, filter)

flexible hoses

flow orifices

heat exchangers (includes condensers, pressure boundary)
heat exchangers (includes condensers, heat transfer)
NSR vents or drains, piping, and valves (attached support)
piping and fittings (includes thermowells)

piping and fittings (attached support)

piping and fittings (small bore)

pumps

restricting orifices (pressure boundary)

restricting orifices (throttle)

restricting orifices (attached support)

rupture discs

sight glasses (attached support)

sight glasses (Quad Cities only)

tanks

thermowells

traps

tubing

tubing (attached support)

turbine casings

valves

valves (attached support)

2.3.2.1.2 Staff Evaluation

The staff reviewed LRA Section 2.3.2.1, Dresden UFSAR Sections 6.3.1 and 6.3.2, and Quad
Cities UFSAR Sections 6.3.1 and 6.3.2 to determine whether there is reasonable assurance
that the HPCI system components within the scope of license renewal and subject to an AMR
have been identified in accordance with 10 CFR 54.4 and 54.21(a)(1). The staff's review was
conducted in accordance with Section 2.3 of the SRP for License Renewal (NUREG-1800) and
is described below.

In the performance of the review, the staff selected system functions described in the UFSAR
that were set forth in 10 CFR 54.4 to verify that components having intended functions were not
omitted from the scope of the Rule. The staff also focused on components that were not
identified as being subject to an AMR to determine if any components were omitted. As part of
the evaluation, the staff determined whether the applicant had properly identified the SSCs
within the scope of license renewal and subject to an AMR, pursuant to 10 CFR 54.4(a) and 10
CFR 54.21(a)(1). The staff reviewed the relevant portions of the UFSAR for the reactor vessel
and associated components and compared the information in the UFSAR with the information
in the LRA to identify those portions that the LRA did not identify as being within the scope of
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license renewal and subject to an AMR. The staff then reviewed the SCs that were identified as
not being within the scope of license renewal to verify that (1) these structures and components
do not have any of the intended functions delineated under 10 CFR 54.4(a), and (2) for those
structures and components that have an applicable intended function(s), verify that they either
perform this function(s) with moving parts or a change in configuration or properties, or that
they are subject to replacement based on a qualified life or specified time period, as described
in 10 CFR 54.21(a)(1).

The staff also reviewed the UFSAR for any functions delineated under 10 CFR 54.4(a) that
were not identified as intended functions in the LRA, to verify that the SSCs with such functions
will be adequately managed so that the functions will be maintained consistent with the CLB for
the extended period of operation.

2.3.2.1.3 Conclusions

The staff reviewed LRA Section 2.3.2.1 and the accompanying scoping boundary drawings to
determine whether any SSCs within the scope of license renewal had not been identified by the
applicant. In addition, the staff performed an independent assessment to determine whether
any components that should be subject to an AMR were not identified by the applicant. No
omissions were found. On the basis of its review, the staff concludes that the applicant has
adequately identified the components of the HPCI system that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
components of the HPCI system that are subject to an AMR, as required by

10 CFR 54.21(a)(1).

2.3.2.2 Core Spray System
2.3.2.2.1 Summary of Technical Information in the Application

The applicant describes the core spray (CS) system components in LRA Section 2.3.2.2 and
provides a list of components subject to an AMR in LRA Table 2.3.2-2.

The CS system provides core cooling for intermediate and large line break sizes. Two
independent CS loops are provided to ensure adequate core cooling. Each CS loop is designed
to operate in conjunction with LPCI and either the automatic depressurization system or high-
pressure coolant injection system to provide adequate core cooling over the entire spectrum of
liquid or steam break sizes.

The CS system consists of two independent loops, each with a motor-driven pump, associated
piping, valves, and instrumentation. The normal water source is supplied from the suppression
chamber (evaluated with the primary containment structure). An alternate water source is the
condensate storage system (evaluated with the condensate and condensate storage system).
The CS system delivers water directly to the reactor vessel (evaluated with the reactor vessel)
onto the top of the fuel assemblies through the CS spargers (evaluated with reactor internals).
Each CS loop is equipped with a test return line to the suppression chamber to permit functional
testing and a minimum flow bypass line to the suppression chamber for pump protection.

Intended functions within the scope of license renewal include the following:

e pressure boundary—maintains the integrity of the reactor coolant pressure boundary
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» core cooling—in conjunction with LPCI and either automatic depressurization or high-
pressure coolant injection, provides emergency core cooling for the entire spectrum of
postulated design-basis LOCAS

* primary containment isolation—provides containment isolation for those portions of the
system that interface with the primary containment

» supports ESF function(s)—provides an ECCS keep fill subsystem which maintains core
spray and LPCI piping full of water to support a condition of standby readiness

e preclude adverse effects on safety-related SSCs—maintains sufficient integrity of non-
safety-related components that could be a hazard to safety-related SSCs so that the
intended function of safety related SSCs is not adversely affected

« credited in regulated event(s)—contains components that are relied upon for compliance
with 10 CFR 50.49 (EQ)

Table 2.3.2-2 of the LRA identified the component groups requiring AMR. The component
groups identified for CS include the following:

closure bolting

flow elements (pressure boundary)

flow elements (throttle)

NSR vents or drains, piping, and valves (attached support)
piping and fittings

piping and fittings (attached support)
pumps

restricting orifices (pressure boundary
restricting orifices (throttle)

sight glasses (attached support)
thermowells

tubing

tubing (attached support, Quad Cities only)
valves

valves (attached support)

2.3.2.2.2 Staff Evaluation

The staff reviewed LRA Section 2.3.2.2, Dresden UFSAR Sections 6.3.1 and 6.3.2, and Quad
Cities UFSAR Sections 6.3.1 and 6.3.2 to determine whether there is reasonable assurance
that the components of the CS system within the scope of license renewal and subject to an
AMR have been identified in accordance with 10 CFR 54.4 and 54.21(a)(1). The staff's review
was conducted in accordance with Section 2.3 of the SRP for License Renewal (NUREG-1800)
and is described below.

In the performance of the review, the staff selected system functions described in the UFSAR
that were set forth in 10 CFR 54.4 to verify that components having intended functions were not
omitted from the scope of the Rule. The staff also focused on components that were not
identified as being subject to an AMR to determine if any components were omitted. As part of
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the evaluation, the staff determined whether the applicant had properly identified the SSCs
within the scope of license renewal and subject to an AMR, pursuant to 10 CFR 54.4(a) and
10 CFR 54.21(a)(1). The staff reviewed the relevant portions of the UFSAR for the reactor
vessel and associated components and compared the information in the UFSAR with the
information in the LRA to identify those portions that the LRA did not identify as being within the
scope of license renewal and subject to an AMR. The staff then reviewed the structures and
components that were identified as not being within the scope of license renewal to verify that
(1) these structures and components do not have any of the intended functions delineated
under 10 CFR 54.4(a), and (2) for those structures and components that have an applicable
intended function(s), verify that they either perform this function(s) with moving parts or a
change in configuration or properties, or that they are subject to replacement based on a
qualified life or specified time period, as described in 10 CFR 54.21(a)(1).

The staff also reviewed the UFSAR for any functions delineated under 10 CFR 54.4(a) that
were not identified as intended functions in the LRA, to verify that the SSCs with such functions
will be adequately managed so that the functions will be maintained consistent with the CLB for
the extended period of operation.

After completing the initial review, the staff requested the applicant to provide additional
information on the CS system. By letter dated October 3, 2003 (Ref. 1), the applicant
responded to the staff’'s RAI as discussed below.

High-radiation sampling system piping and liquid sampling flow diagram LR-QDC-M-1061-1
does not include check valve 2-1402-71 within the scope of license renewal. This valve
prevents the backflow of water from the ESS fill pump discharge line back to the condensate
transfer pump supply line. Failure of this valve could prevent the ESS fill pump system from
supporting its intended ESF function. In RAI 2.3.2.2-1, the staff requested the applicant to
explain why this component is not within the scope of the license renewal program. In
response, the applicant stated that valve 2-1402-71 is included within the scope of license
renewal and is subject to AMR. Boundary diagram LR-QDC-M-78 (coordinate E-7) includes
valve 2-1402-71 as within the scope of license renewal requiring AMR. Check valve 2-1402-70
(not shown on LR-QDC-M-1061-1) serves as the safety-related pressure boundary that
prevents the backflow of water from the ECCS keep fill pump discharge line from entering the
condensate transfer system. Valve 2-1402-71 is addressed in Table 2.3.2-2 under the
component group “valves (attached support).”

Valve 2-1402-70 is addressed in Table 2.3.2-2, under the component group "valves”. High-
radiation sampling system piping and liquid sampling boundary diagram, LR-QDC-1061-1, is a
continuation boundary diagram where valve 2-1402-71 is shown as a dotted line for information
only. The ECCS keep fill pump system intended function is therefore not jeopardized.
Boundary diagram LR-QDC-1061-1 should have highlighted check valve 2-1402-70 indicating
that it falls within the scope of license renewal. Based on this discussion, the staff finds the
applicant’s assessment acceptable.

Demineralized water system flow diagram LR-DRE-M-366 does not include the suction line,
3-3329-A-B-L, and suction isolation valve, 3-3329-A-500, for condensate makeup pump
3-3318-B within the scope of license renewal. Failure of these system boundary components
could prevent the demineralized water system from performing its ESF function. In RAI 2.3.2.2-
2, the staff requested the applicant to explain why these components are not within the scope
of the license renewal program. In response, the applicant stated that Exelon has reviewed the
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demineralized water system boundary diagram LR-DRE-M-366 for Dresden and the following
clarification is provided:

Demineralized water system boundary diagram LR-DRE-M-366 should have highlighted suction line,
3-3329-A-8-L, and suction isolation valve, 3-3329-A-500, for condensate make-up pump 3-3318-A and
included those components within the scope of license renewal. The suction line and the suction
isolation valve are included in the scope of license renewal and are subject to AMR. The suction
piping and isolation valve are addressed in LRA Section 2.3.4.3, Table 2.3.4-3 under the Component
Groups “Piping and Fittings” and “Valves”. Aging Management Reference 3.4.1.3 discusses the aging
management of the suction piping and isolation valve external surfaces as a carbon steel component.
Aging Management References 3.4.1.2 and 3.4.1.4 discuss the aging management of the suction
piping and isolation valve internal surfaces.

Based on this discussion, the staff finds the applicant’s assessment acceptable.
2.3.2.2.3 Conclusions

The staff reviewed Section 2.3.2.2 of the LRA and the accompanying scoping boundary
drawings to determine whether any SSCs within the scope of license renewal had not been
identified by the applicant. In addition, the staff performed an independent assessment to
determine whether any components that should be subject to an AMR were not identified by the
applicant. No omissions were found. On the basis of its review, the staff concludes that the
applicant has adequately identified the components of the CS system that are within the scope
of license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately
identified the components of the CS system that are subject to an AMR, as required by 10 CFR
54.21(a)(1).

2.3.2.3 Containment Isolation Components and Primary Containment Piping System
2.3.2.3.1 Summary of Technical Information in the Application

The applicant describes the containment isolation components and primary containment piping
system in LRA Section 2.3.2.3 and provides a list of components subject to an AMR in LRA
Table 2.3.2-3.

The containment isolation components and primary containment piping system is a composite
support system for the primary containment structure. The containment isolation components
and primary containment piping system comprises primary containment isolation valves,
penetrations, and piping from non-safety-related systems that perform no intended function
except primary containment isolation. It also includes safety-related piping, components, and
instrumentation that directly support intended functions of the primary containment structure
and that are not assigned to other systems in the scope of license renewal. The containment
isolation components and primary containment piping system ensures that the primary
containment structure is able to perform its intended functions.

Using the methodology described in LRA Section 2.1.4.1 for identifying the mechanical
components within the scope of license renewal, the applicant identified the following intended
functions of the containment isolation components and primary containment piping system:

e primary containment isolation—provides functions that support isolation
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e pressure suppression—provides functions that support absorption of energy by containment
air and water volumes

* containment integrity—provides vacuum relief between drywell, suppression chamber, and
reactor building

» preclude adverse effects on safety-related SSCs

« credited in regulated events—components relied upon for compliance with 10 CFR 50.49

(EQ)

In the event of a nuclear steam supply system piping failure within the drywell (evaluated with
the primary containment structure), reactor water and/or steam would be released into the
drywell. The resulting increased drywell pressure would force a mixture of radioactive
materials, noncondensable gases, steam, and water through the connecting vent lines into the
chamber of water in the suppression chamber, which is also called the torus (evaluated with the
primary containment structure). The steam would condense rapidly and completely in the
suppression chamber resulting in suppression of the pressure increase in the drywell. During
this period, the primary containment and suppression chamber piping isolation valves are relied
upon to ensure the containment of these gases and liquids.

The containment isolation components and primary containment piping system consists of:
primary containment pressure instruments; suppression chamber to reactor building vacuum
breaker lines; purge supply and exhaust penetrations (HVAC—primary containment);
suppression chamber level instrumentation penetrations; local leak-rate test (LLRT)
penetrations; and containment isolation barriers from the traversing in-core probe, drywell
equipment and floor drain sumps, atmospheric containment air dilution (ACAD), service air, and
instrument air systems. All associated piping, components, and instrumentation contained
within the flow paths and systems described above are included in the primary containment and
suppression chamber piping system evaluation boundary.

In LRA Section 2.3.2.3, the applicant described the evaluation boundary of the containment
isolation components and primary containment piping system. In addition, the applicant
highlighted those portions of the system and its structures and components that are within the
scope of the Rule in the P&IDs listed as references in LRA Section 2.3.2.3. Also, based on the
methodology described in LRA Section 2.1.5 for identifying the mechanical components subject
to an AMR, the applicant identified the following component groups and their intended functions
within the containment isolation components and primary containment piping system in LRA
Table 2.3.2.3 as being within the scope of license renewal and subject to an AMR:

e closure bolting (pressure boundary)

« flexible hoses and flow elements (pressure boundary, Quad Cities only)

* isolation barriers includes piping, tubing, valves, and vacuum breakers (pressure boundary)
* isolation barriers—attached support includes piping and valves (structural integrity)

* NSR vents or drains, piping, and valves (structure integrity/attached support)

e piping and fittings (structure integrity/attached support)

* piping and fittings (pressure boundary)

» restricted orifices (pressure boundary, Dresden only)

e tanks includes drain pot (pressure boundary)

« thermowells (pressure boundary, Dresden only )
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e tubing (pressure boundary)
2.3.2.3.2 Staff Evaluation

The staff reviewed LRA Section 2.3.2.3, Dresden UFSAR Section 6.2.1, and Quad Cities
UFSAR Section 6.2.1 to determine whether there is reasonable assurance that the components
of the containment isolation components and primary containment piping system within the
scope of license renewal and subject to an AMR have been identified in accordance with

10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff review was conducted in accordance with
Section 2.3 of NUREG-1800.

In the performance of the review, the staff reviewed the UFSARSs to determine if there were any
system functions that were not identified in accordance with the requirements of 10 CFR 54.4
as an intended function of the containment isolation components and primary containment
piping system in the LRA. The staff did not identify any omissions.

Also, the staff selected system functions described in the UFSARSs that were set forth in
10 CFR 54.4 to verify that components having intended functions were not omitted from the
scope of the Rule. The staff also focused on components that were not identified as being
subject to an AMR to determine if any components were omitted.

To verify that the applicant identified the components of the containment isolation components
and primary containment piping system that are within the scope of license renewal and subject
to an AMR in accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1), respectively, the staff
compared the referenced P&IDs to the system drawings and system descriptions in the
UFSARSs to ensure that the referenced P&IDs were representative of the containment isolation
components and primary containment piping system. The staff then reviewed the referenced
P&IDs to verify that those portions of the containment isolation components and primary
containment piping system that meet the scoping requirements of 10 CFR 54.4 are included
within the scope of license renewal and are identified as such by the applicant in LRA Section
2.3.2.3, and that the applicant identified all system components within the scope of license
renewal and subject to an AMR in accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1).

The staff’s review of LRA Section 2.3.2.3 identified areas in which additional information is
necessary to complete the staff’s review of the applicant’s scoping and screening results.
Therefore, by letter on August 4, 2003, the staff issued RAIs to the applicant concerning
specific items to determine whether the applicant has properly applied the scoping and
screening criteria of 10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff's RAIs and the applicant’s
responses, dated October 3, 2003, are described below.

RAI 2.3.2.3-1. On instrument air piping diagram LR-QDC-M-24-12, line 1-47209-1" is shown
within the scope of the containment isolation components (primary containment (PC)) system
that requires an AMR because it provides a safety-related pressure-retaining function. Lines 1-
47692-1 and 1-4315A which are connected to line 1-470209-1 are not shown in the PC system
to require an AMR. Similarly for Unit 2, lines 2-47692, 2-4315A, and 2-47209A which are
connected to line 2-470209 on diagram LR-QDC-M-71-7 are not shown in the PC system to
require an AMR. The staff asked the applicant to provide an AMR for these components or
provide a justification for excluding these components from an AMR.
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Applicant’'s Response and Staff’s Evaluation

The applicant’s response to RAI 2.3.2.3-1 stated that those portions of instrument air lines 1-
47209-1"-T and 2-47209-1"-T shaded in red on boundary diagrams LR-QDC-M-24-12 and LR-
QDC-M-71-7 are nonsafety related. These lines are attached to safety-related portions of lines
1-47209-1"-T and 2-47209-1"-T, as shown on boundary diagrams LR-QDC-M-24-13 and LR-
QDC-M-71-8. Those portions of the lines colored in red provide structural support to the safety-
related portions of piping colored in green. The non-safety-related piping and components and
components on lines 1-47209-1"-T and 2-47209-1"-T extend up to the first support in each of
the three orthogonal directions. A failure in lines 1-47692-1 1/4", 1-4315A-1/4"-L, 2-47692-1
1/4", or 2-4315A-1/4"-L would not have any impact on the structural integrity of the safety-
related piping and components. Additionally, failure of these lines would not impact the
intended function of any safety-related systems. Safety-related valves that rely upon instrument
air fail in the safe position. Therefore, these lines are not within the scope of license renewal
and do not require an AMR.

Based on its review, the staff concurs with the applicant’s clarification that a failure in the
above-cited instrument air lines would not have any impact on the structural integrity of the
safety-related piping and components and the intended function of any safety-related systems.
In accordance with criteria set forth in 10 CFR 54.4, these lines are not within the scope of
license renewal and do not require an AMR. Therefore, the staff finds the applicant’s
response to RAI 2.3.2.3-1 acceptable and considers its concern described in RAI 2.3.2.3-1
resolved.

RAI 2.3.2.3-2. On instrument air piping diagram LR-QDC-M-24-13, boundary breaks between
PC system components that may require an AMR and instrument air (IA) components are not
shown. The staff asked the applicant to identify the PC system component boundary breaks
and to identify where the LRA addresses the AMR for these components or provide a
justification for excluding these components from an AMR.

Applicant’'s Response and Staff’s Evaluation

The applicant’s response to RAI 2.3.2.3-2 stated that all of the piping and piping components
colored in red and green on boundary diagram LR-QDC-M-24-13 have been included within the
scope of license renewal and require an AMR. These components were evaluated within the
PC system boundary. All components highlighted in green are safety related. All components
highlighted in red are non-safety-related components attached to safety-related components
providing structural support. The non-safety-related components providing structural support
include all components up to the first support in each of the three orthogonal directions. That is
why portions of piping highlighted in red end abruptly at some locations. Piping and piping
components that are colored in black are 1A system components that are not included within the
scope of license renewal and do not require an AMR. Instrument air boundary diagram LR-
QDC-M-24-13 should have been corrected to include the boundary flags designating breaks
between PC system components and IA system components. Those components that are
highlighted in green and red are included in LRA Table 2.3.2-3 as being within the scope of
license renewal and subject to an AMR.

Based on its review of the applicant’s clarification discussed above, the staff finds the

applicant’s response to RAI 2.3.2.3-2 acceptable because the applicant clearly identified the PC
system component boundary breaks, and the piping and components that are within the scope
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of license renewal are included in LRA Table 2.3.2-3 subject to an AMR. Therefore, the staff
considers its concern described in RAI 2.3.2.3-2 resolved.

RAI 2.3.2.3-3. On diagram LR-QDC-M-71-8, line 2-47209-1" (E-7) and line 2-4700-2" (D-10)
are shown within the scope of PC system components that require an AMR because they
provide a safety-related pressure-retaining function. Lines 2-47775 and 2-47498 which are
connected to lines 2-47209 and 2-4700 are not in the PC system requiring an AMR. The staff
asked the applicant to identify where the LRA addresses the AMR for these components or to
provide a justification for excluding these components from an AMR.

Applicant’'s Response and Staff’s Evaluation

The applicant’s response to RAI 2.3.2.3-3 stated that those portions of lines 2-47209-1" and
2-4700-2" shown on boundary diagram LR-QDC-M-71-8 that are highlighted in green are safety
related and provide a pressure-retaining function. The safety-related boundary pressure-
retaining boundary ends at valves 2-4721 and 2-4799-156. Those portions of lines 2-47209-1"
and 2-4700-2" highlighted in red are not safety related and provide structural support for the
safety-related portions of pipe. All components highlighted in green and red are included within
the scope of license renewal and require aging management. The non-safety-related portions
of piping falling within the scope of license renewal extended up to the first support in each of
the three orthogonal directions. That is why the red highlighted lines appear to end abruptly.
Field walkdowns performed by Exelon identified those structural interactions with the safety-
related components that can affect the ability of SSCs to perform their intended functions.
Failure of lines 2-47775-1/2" and 2-47498-3/4” would not have any impact on the structural
integrity (interaction or attached) of the safety-related piping and components. Additionally,
failure of these lines would not impact the intended function of any safety-related systems.
Safety-related valves reliant upon instrument air fail in the safe position. Thus, these lines were
not included within the scope of license renewal and do not require an AMR.

Based on its review, the staff concurs with the applicant’s clarification that failure of lines
2-47775-1/2" and 2-47498-3/4" would not have any impact on the structural integrity of the
safety-related piping and components and the intended function of any safety-related systems.
In accordance with criteria set forth in 10 CFR 54.4, these lines are not within the scope of
license renewal and do not require an AMR. Therefore, the staff finds the applicant’s response
to RAI 2.3.2.3-3 acceptable and considers its concern described in RAI 2.3.2.3-3 resolved.

RAI 2.3.2.3-4. On liquid sampling system diagrams LR-QDC-M-1056-1 and LR-QDC-M-1061-
1, boundary breaks between PC system components that require an AMR and other system
components are not shown. The staff asked the applicant to identify the PC system component
boundary breaks and identify where the LRA addresses the AMR for these components or
provide a justification for excluding these components from an AMR.

Applicant’'s Response and Staff’s Evaluation

The applicant’s response to RAI 2.3.2.3-4 stated that piping and piping components shown on
boundary diagram LR-QDC-M-1056-1 highlighted in red or green fall within the scope of license
renewal and require aging management. Those portions of pipe highlighted in red and green
have been evaluated under various systems. For example, those portions of piping shown at
locations B-7 and C-6 (includes valves 1-2099-417 and 1-2099-500) were evaluated with the
PC system. These two stretches of pipe are bounded by high-radiation sampling system piping
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that falls outside the scope of license renewal. Those portions of pipe highlighted in red at
location G-9 on boundary diagram LR-QDC-M-1056-1 (includes valve 1-8941-701) were
evaluated with the reactor recirculation system. Those components highlighted in red are not
safety related but provide structural support to safety-related reactor recirculation system
piping. Finally, those portions of pipe highlighted in green and red at location D-9 on boundary
diagram LR-QDC-M-1056-1 (includes valve 1-1402-69) fall within the scope of license renewal
and require aging management. Those components were evaluated with the core spray
system and are bounded by high-radiation sampling system piping that falls outside the scope
of license renewal. The piping highlighted in green is safety related, and the piping highlighted
in red is not safety related but provides structural support to the safety-related pipe that is
attached.

Piping and piping components shown on boundary diagram LR-QDC-M-1061-1 highlighted in
red or green fall within the scope of license renewal and require aging management. Those
portions of pipe highlighted in red and green have been evaluated under various systems. For
example, those portions of piping shown at locations B-7 and C-6 (includes valves 2-2099-649
and 2-2099-394) were evaluated with the PC system. These two stretches of pipe are bounded
by high-radiation sampling system piping that falls outside the scope of license renewal. Those
portions of pipe highlighted in red at location G-9 on boundary diagram LR-QDC-M-1061-1
(includes valve 2-8941-721) were evaluated with the reactor recirculation system. Those
components highlighted in red are not safety related but provide structural support to safety-
related reactor recirculation system piping. Finally, those portions of pipe highlighted in green
and red at location D-9 on boundary diagram LR-QDC-M-1061-1 (includes valve 2-1402-69) fall
within the scope of license renewal and require aging management. Those components were
evaluated with the core spray system. These components are bounded by high-radiation
sampling system piping that falls outside the scope of license renewal. The core spray system
piping highlighted in green is safety related, and the piping highlighted in red is not safety
related but provides structural support to the safety-related pipe that is attached.

Table 2.3.2-3 includes those components evaluated within the PC system boundary. Table
2.3.1.3-5 includes those components evaluated within the reactor recirculation system
boundary. Table 2.3.2-2 includes those components evaluated within the core spray system
boundary. Boundary diagrams LR-QDC-M-1056-1 and LR-QDC-M-1061-1 should have
included the appropriate system boundary flags.

Based on its review of the applicant’s clarification discussed above, the staff finds the
applicant’s response to RAI 2.3.2.3-4 acceptable because the applicant clearly identified the PC
system component boundary breaks; the piping and components that are within the scope of
license renewal and are evaluated within the PC system boundary are included in LRA Table
2.3.2-3 subject to an AMR; and the piping and components that are evaluated within the reactor
recirculation system boundary are included in LRA Table 2.3.1.3-5. Therefore, the staff
considers its concern described in RAI 2.3.2.3-4 resolved.

RAI 2.3.2.3-5. On radwaste ventilation diagram LR-DRE-M-272, boundary breaks between PC

and RW system components are shown at location A-10, but no component in the PC system is
shown to require an AMR. The staff asked the applicant to identify the PC system components

on the above drawing and to identify where the LRA addresses the AMR for these components

or provide a justification for excluding these components from an AMR.
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Applicant’'s Response and Staff’'s Evaluation

The applicant’s response to RAI 2.3.2.3-5 stated that the components shown on boundary
diagram LR-DRE-M-272 at coordinate A-9 were evaluated with the PC system and are
connected to piping that is continued on the same diagram at coordinate F-3. This portion of
non-safety-related piping is a continuation of piping from drawings LR-DRE-M-356

(coordinate A-1) and LR-DRE-M-25 (coordinate B-1). As shown on boundary diagrams LR-
DRE-M-25 (B-1) and LR-DRE-M-356 (A-1), the PC system piping highlighted in green is safety
related and provides a pressure-retaining function. Those portions of lines 2-1656-10" and 3-
1656-10" highlighted in red on boundary diagrams LR-DRE-M-25 (B-1) and LR-DRE-M-356 (A-
1) are not safety related and provide structural support for the safety-related portions of pipe
colored in green. The non-safety-related pipe colored in red falls within the scope of license
renewal and extends up to the first support in each of the three orthogonal directions. The
piping continues beyond the first seismic anchor on diagrams LR-DRE-M-25 and LR-DRE-M-
356 and continues on to boundary diagram LR-DRE-M-272. The purpose of the boundary flags
on boundary diagram LR-DRE-M-272 is to identify the extent of the PC system boundary.
Failure of piping and piping components shown on boundary diagram LR-DRE-M-272 would not
have any impact on the structural integrity or intended function of the safety-related piping and
components in the PC system. As such, the PC system components on boundary diagram

LR DRE-M-272 were not included within the scope of license renewal and do not require an
AMR.

Based on its review, the staff concurs with the applicant’s clarification that failure of PC system
piping and piping components shown on boundary diagram LR-DRE-M-272 would not have any
impact on the structural integrity of the safety-related piping and components and the intended
function of any safety-related systems. In accordance with criteria set forth in 10 CFR 54.4,

PC system piping and piping components shown on boundary diagram LR-DRE-M-272 are not
within the scope of license renewal and do not require an AMR. Therefore, the staff finds the
applicant’s response to RAI 2.3.2.3-5 acceptable and considers its concern described in RAI
2.3.2.3-5 resolved.

2.3.2.3.3 Conclusions

The staff reviewed LRA Section 2.3.2.3, the accompanying scoping boundary drawings and the
applicant’s response to RAIs dated October 3, 2003, to determine whether any SSCs within the
scope of license renewal had not been identified by the applicant. In addition, the staff
performed an independent assessment to determine whether any components that should be
subject to an AMR were not identified by the applicant. No omissions were found. On the basis
of its review, the staff concludes that the applicant has adequately identified the components of
the containment isolation components and primary containment piping systems that are within
the scope of license renewal, as required by 10 CFR 54.4, and that the applicant has
adequately identified the components of the containment isolation components and primary
containment piping systems that are subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.3.2.4 Reactor Core Isolation Cooling System—Quad Cities Only
2.3.2.4.1 Summary of Technical Information in the Application

The applicant describes the reactor core isolation cooling (RCIC) system components in LRA
Section 2.3.2.4 and provides a list of components subject to an AMR in LRA Table 2.3.2-4.
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The RCIC system at Quad Cities provides cooling water to the reactor core in the event of a
postulated isolation of the reactor from the main condenser with a loss of reactor feedwater.

The RCIC system consists of a steam turbine-pump unit, piping, associated valves, auxiliary
support systems, and instrumentation. The turbine is driven by nuclear steam supplied from the
“A” main steam line on Unit 1 and from the “D” main steam line on Unit 2 (evaluated with main
steam) and exhausts to the suppression chamber (evaluated with the primary containment
structure), below the water line. All steam leakage from valve packing and the turbine shaft
seals is routed to and condensed in the barometric condenser. The preferred water source to
the RCIC pump suction is supplied from the condensate storage tank (evaluated under the
condensate and condensate storage system), with a backup source from the suppression
chamber (evaluated with the primary containment structure). The pump discharge is delivered
into the reactor vessel through a connection to the “A” feedwater line (evaluated with the
feedwater system) and is distributed within the vessel through the feedwater spargers
(evaluated with reactor internals). A minimum flow bypass line from the pump discharge line to
the suppression chamber is provided for pump protection. The RCIC system is equipped with a
test line used for functional testing that returns condensate to the condensate storage tank.
The RCIC test return line is tied to the HPCI system test return line (evaluated under the HPCI
system). The RCIC auxiliaries include the drain pot subsystem, the barometric condenser and
vacuum subsystem, and the turbine oil subsystem. The RCIC turbine and pump are located in
a room with a CS pump, and the area is cooled by the CS room cooler (evaluated with ECCS
corner room HVAC).

Intended functions within the scope of license renewal include the following:
e pressure boundary—maintains the integrity of the reactor coolant pressure boundary

* primary containment isolation—provides containment isolation for those portions of the
system that interface with the primary containment

» core cooling—provides cooling water to the core and provides capability for level and
pressure control during normal reactor isolation conditions

» credited in regulated event(s)—provides core cooling, including capability for level and
pressure control, credited in mitigation of the Appendix R fire, ATWS, and SBO events;
also contains components relied upon for compliance with 10 CFR 50.49 (EQ)

* preclude adverse effects on safety-related SSCs—maintains sufficient integrity of non-
safety-related components that could be a hazard to safety-related SSCs so that the
intended function of safety related SSCs is not adversely affected

Table 2.3.2-4 of the LRA identified the component groups requiring AMR. The component
groups identified for RCIC include the following:

» closure bolting (Quad Cities only)

» dampeners (Quad Cities only)

« filters/strainers (pressure boundary, Quad Cities only)

« filters/strainers (filter, Quad Cities only)

« flexible hoses (Quad Cities only)

* NSR vents or drains, piping, and valves (attached support, Quad Cities only)
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piping and fittings (includes rupture discs, Quad Cities only)
piping and fittings (small bore, Quad Cities only)

pumps (Quad Cities only)

restricting orifices (pressure boundary, Quad Cities only)
restricting orifices (throttle, Quad Cities only)

sight glasses (Quad Cities only)

tanks (includes drain pots, actuators, and condensers, Quad Cities only)
traps (Quad Cities only)

tubing (Quad Cities only)

turbine casings (Quad Cities only)

valves (Quad Cities only)

valves (small bore, Quad Cities only)

2.3.2.4.2 Staff Evaluation

The staff reviewed LRA Section 2.3.2.4 and Quad Cities UFSAR Section 5.4.6 to determine
whether there is reasonable assurance that the components of the RCIC system within the
scope of license renewal and subject to an AMR have been identified in accordance with

10 CFR 54.4 and 54.21(a)(1). The staff's review was conducted in accordance with Section 2.3
of the SRP for License Renewal (NUREG-1800) and is described below.

In the performance of the review, the staff selected system functions described in the UFSAR
that were set forth in 10 CFR 54.4 to verify that components having intended functions were not
omitted from the scope of the Rule. The staff also focused on components that were not
identified as being subject to an AMR to determine if any components were omitted. As part of
the evaluation, the staff determined whether the applicant had properly identified the SSCs
within the scope of license renewal and subject to an AMR, pursuant to 10 CFR 54.4(a) and 10
CFR 54.21(a)(1). The staff reviewed the relevant portions of the UFSAR for the reactor vessel
and associated components and compared the information in the UFSAR with the information
in the LRA to identify those portions that the LRA did not identify as being within the scope of
license renewal and subject to an AMR. The staff then reviewed the structures and
components that were identified as not being within the scope of license renewal to verify that
(1) these structures and components do not have any of the intended functions delineated
under 10 CFR 54.4(a), and (2) for those structures and components that have an applicable
intended function(s), verify that they either perform this function(s) with moving parts or a
change in configuration or properties, or that they are subject to replacement based on a
qualified life or specified time period, as described in 10 CFR 54.21(a)(1).

The staff also reviewed the UFSAR for any functions delineated under 10 CFR 54.4(a) that
were not identified as intended functions in the LRA, to verify that the SSCs with such functions
will be adequately managed so that the functions will be maintained consistent with the CLB for
the extended period of operation.

2.3.2.4.3 Conclusions

The staff reviewed LRA Section 2.3.2.4 and the accompanying scoping boundary drawings to
determine whether any SSCs within the scope of license renewal had not been identified by the
applicant. In addition, the staff performed an independent assessment to determine whether
any components that should be subject to an AMR were not identified by the applicant. No
omissions were found. On the basis of its review, the staff concluded that there is reasonable
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assurance that the applicant has adequately identified the components of the RCIC system that
are within the scope of license renewal, as required by 10 CFR 54.4(a), and that the applicant
has adequately identified the components of the RCIC system that are subject to an AMR, as
required by 10 CFR 54.21(a)(1).

2.3.2.5 Isolation Condenser—Dresden Only
2.3.2.5.1 Summary of Technical Information in the Application

The applicant describes the isolation condenser system components in LRA Section 2.3.2.5
and provides a list of components subject to an AMR in LRA Table 2.3.2-5.

The isolation condenser system at Dresden provides reactor core cooling in the event that the
reactor becomes isolated from the turbine and main condenser by closure of the main steam
isolation valves.

Using the methodology described in LRA Section 2.1.4.1 for identifying the mechanical
components within the scope of license renewal, the applicant identified the following intended
isolation condenser system functions:

» pressure boundary—maintains the integrity of the reactor coolant pressure boundary

e primary containment isolation—provides containment isolation for those portions of the
system that interface with the primary containment

» credited in regulated event(s)—provides reactor pressure control and core cooling functions
(in vessel isolation conditions) credited in mitigation of the Appendix R fire, ATWS, and SBO
events; also contains components that are relied upon for compliance with 10 CFR 50.49

(EQ)

e preclude adverse effects on safety-related SSCs—maintains sufficient integrity of non-
safety-related components that could be a hazard to safety-related SSCs so that the
intended function of safety-related SSCs is not adversely affected

The isolation condenser is a heat exchanger, which consists of two tube bundles immersed in a
large water storage tank. The isolation condenser system operates by natural circulation
without the need for power other than direct current (dc) power to open the condensate return
valve to initiate system operation. During isolation condenser system operation, steam flows
through the isolation condenser steam supply line directly from the reactor vessel (evaluated
with the reactor vessel), condenses in the tubes of the heat exchanger, and returns by gravity
through the isolation condenser return line to the reactor via the “A” recirculation loop
(evaluated with the reactor recirculation, recirculation flow control, and M/G sets system).
Isolation valves are provided on the lines that penetrate the primary containment. The
differential water head, created when the steam is condensed, serves as the driving force. The
water on the shell side of the condenser boils and vents to the atmosphere. The tube side of
the isolation condenser system is equipped with a high point vent which is used during normal
operation to prevent the long-term buildup of noncondensable gases. These gases are vented
to the “A” main steam line, downstream of the main steam line flow restrictor (venturi)
(evaluated with the main steam system). The differential pressure across the venturi provides
the driving force for the flow of steam and noncondensable gases from the tube side of the
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isolation condenser system to the main steam line. The preferred makeup water source is the
clean demineralized water storage tank via two diesel-driven isolation condenser makeup water
pumps. Alternate makeup water sources are the fire protection system (evaluated separately)
and the condensate storage system (evaluated with the condensate and condensate storage
system). Two radiation monitors (evaluated with the process radiation monitoring system) are
provided on the shell vent. In the event of excessive radiation levels, the tube side of the heat
exchanger can be isolated from the reactor.

In LRA Section 2.3.2.5, the applicant described the evaluation boundary of the isolation
condenser system. In addition, the applicant highlighted those portions of the system and its
structures and components that are within the scope of the Rule in the P&IDs listed as
references in LRA Section 2.3.2.5. Also, based on the methodology described in LRA
Section 2.1.5 for identifying the mechanical components subject to an AMR, the applicant
identified the following component groups and their intended functions within the isolation
condenser system in LRA Table 2.3.2.5 as being within the scope of license renewal and
subject to an AMR:

closure bolting (pressure boundary, Dresden only)

isolation condensers (pressure boundary, Dresden only)

isolation condensers (heat transfer)

NSR vents or drains, piping, and valves (structure integrity/attached support, Dresden only)
piping and fittings (structure integrity/attached support, Dresden only)
piping and fittings (pressure boundary, Dresden only)

piping and fittings small bore (pressure boundary, Dresden only)
pumps (pressure boundary, Dresden only)

flow elements (pressure boundary, Dresden only)

sight glasses (pressure boundary, Dresden only)

tanks (pressure boundary, Dresden only)

thermowells (pressure boundary, Dresden only)

tubing (pressure boundary, Dresden only)

valves (pressure boundary, Dresden only)

valves (structure integrity/attached support, Dresden only)

2.3.2.5.2 Staff Evaluation

The staff reviewed LRA Section 2.3.2.5 and Dresden USAR Section 5.4.6 to determine whether
there is reasonable assurance that the components of the isolation condenser system within the
scope of license renewal and subject to an AMR have been identified in accordance with

10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff review was conducted in accordance with
Section 2.3 of NUREG-1800.

In the performance of the review, the staff reviewed the UFSAR to determine if there were any
system functions that were not identified in accordance with the requirements of 10 CFR 54.4
as an intended function of the isolation condenser system in the LRA. The staff did not identify
any omissions.

Also, the staff selected system functions described in the UFSAR that were set forth in 10
CFR 54.4 to verify that components having intended functions were not omitted from the scope
of the Rule. The staff also focused on components that were not identified as being subject to
an AMR to determine if any components were omitted.
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To verify that the applicant identified the components of the isolation condenser system that are
within the scope of license renewal and subject to an AMR in accordance with 10 CFR 54.4 and
10 CFR 54.21(a)(1), respectively, the staff compared the referenced P&IDs to the system
drawings and system descriptions in the UFSAR to ensure that the referenced P&IDs were
representative of the isolation condenser system. The staff then reviewed the referenced
P&IDs to verify that those portions of the isolation condenser system that meet the scoping
requirements of 10 CFR 54.4 are included within the scope of license renewal and are identified
as such by the applicant in LRA Section 2.3.2.5, and that the applicant identified all isolation
condenser system components within the scope of license renewal and subject to an AMR in
accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1).

The staff’s review of LRA Section 2.3.2.5 identified areas in which additional information is
necessary to complete the staff’s review of the applicant’s scoping and screening results.
Therefore, by letter on August 4, 2003, the staff issued RAIs to the applicant concerning the
specific items to determine whether the applicant has properly applied the scoping and
screening criteria of 10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff's RAIs and the applicant’s
responses, dated October 3, 2003, are described below.

RAI 2.3.2.5-1 (Dresden Units Only). For Unit 3, the system boundary between the isolation
condenser and demineralized water makeup piping system for AMR is shown on flow diagram
LR-DRE-M-359 (B-1) for line 3-4399-72. For Unit 2, the similar isolation boundary between the
isolation condenser and demineralized water makeup piping system for AMR is not shown on
flow diagram LR-DRE-M-28 (B-1) or on flow diagram M-35-1 (A-8) for line 2-4399-72. The staff
asked the applicant to indicate the LR boundary for Unit 2 piping between the isolation
condenser and demineralized water makeup system and to indicate where the LRA addresses
the AMR of these components or provide a justification for excluding these components from an
AMR.

Applicant’'s Response and Staff’s Evaluation

The applicant’s response to RAI 2.3.2.5-1 stated that for Unit 3, the system boundary break
between the isolation condenser and demineralized water makeup for AMR shown on boundary
diagram LR-DRE-M-359 (B-1) for line 3-4388-4"-L (valve 3-4399-72) is correct and represents
the boundary evaluated. For Unit 2, the same boundary break between the isolation condenser
and demineralized water makeup system should have been shown on boundary diagram LR-
DRE-M-28 (B-1) for line 2-4388-4"-L (Valve 2-4399-72). These components fall within the
scope of license renewal. The components within the isolation condenser system boundary are
included in LRA Table 2.3.2-5 under the component groups “piping and fittings (Dresden only)”
and “valves (Dresden only).” The piping upstream of valve (2)3-4399-72 is evaluated in the
demineralized water makeup system boundary and is included in LRA Table 2.3.3-19 under the
component group “piping and fittings.”

Based on its review, the staff concurs with the applicant’s clarification that the above-cited
segment of piping and its associated components in Unit 2 are within the scope of the Rule and
subject to an AMR; they were inadvertently not highlighted in the LR boundary diagram; and
their associated components are included in the appropriate LRA tables subject to an AMR.
Therefore, the staff finds the applicant’s response to RAI 2.3.2.5-1 acceptable and considers its
concern described in RAI 2.3.2.5-1 resolved.
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RAI 2.3.2.5-2 (Dresden Units Only). The LR boundary for the clean demineralized water
storage tank (2/3-4300) shown on flow diagram LR-DRE-M-35-1 for AMR is not clearly
indicated, and, therefore, it is unclear whether it is covered in the isolation condenser system or
demineralized water system. The LR boundaries for line 2/3-43220-4"-H and for line to LI and
LT indicate that it is covered in the isolation condenser system. The LR boundaries for line 2/3-
43206-6"-H and for line 2/3 4301-3"-L indicate that it is covered in the demineralized water
system. These safety-related components are relied upon to remain functional during and
following the design-basis events to provide makeup water to the isolation condenser for
cooling. The staff asked the applicant to indicate the LR boundary for the tank and connecting
piping and identify where the LRA addresses the AMR for these components or provide a
justification for excluding these components from an AMR.

Applicant’'s Response and Staff’s Evaluation

The applicant’s response to RAI 2.3.2.5-2 stated that the clean demineralized water storage
tank T-105B (2/3-4300) shown on boundary diagram LR-DRE-M-35-1 was evaluated with the
isolation condenser system as stated in LRA Sections 2.3.2.5 and 2.3.3.19.

Piping and components associated with the clean demineralized water storage tank (T-105B)
that provide flow path to the isolation condenser makeup pumps and receive recirculation flow
return from the isolation condenser makeup pumps are evaluated in the isolation condenser
system boundary. Piping and components from the tank connection for the level instruments
(LIand LT) and the suction piping for the clean demineralizer water pumps (2/3-4301B-3"-L)
from the tank were evaluated in the clean demineralizer system boundary. Line 2/3-4301B-3"-L
has the same boundary breaks as those of the piping for the LI and LT, in that the boundary
break is at the piping connection to the tank.

The LR boundary break for line 2/3-43206-6"-H (LR-DRE-M-35-1, E-9) shows that the piping
connecting the tank to the isolation condenser makeup pumps (through lines 2/3-43216A-8"-H
and 2/3-43216A-8"-H) was evaluated within the isolation condenser evaluation boundary. The
portion of piping for line 2/3-43206-6"-H at coordinate E-9 that has been colored black should
have been highlighted green to be in scope. This piping connects to valves 2/3-4399-329A/B
on the suction side of dilution pumps. The piping up to and including the valves is evaluated
with the makeup demineralizer system boundary for AMR.

The AMRs for those components evaluated with the isolation condenser system are included in
LRA Table 2.3.2-5. They are included under the component groups of “tanks (Dresden only),”
“valves (Dresden only),” and “piping and fittings (Dresden only).” The AMRs for those
components evaluated with the makeup demineralizer system are included in LRA Table 2.3.3-
19. They are included under the component groups of “valves,” and “piping and fittings.”

The components discussed above are not safety related and are not credited in any design-
basis event. The tank and the associated piping and components are within the scope of
license renewal for compliance with the fire protection, ATWS, and SBO 10 CFR 54.4(a)(3)
regulated events.

Based on its review of the applicant’s clarification discussed above, the staff finds the
applicant’s response to RAI 2.3.2.5-2 acceptable because it conforms with the criteria set forth
in 10 CFR 54.4 and 10 CFR 54.21(a)(1). Therefore, the staff considers its concern described in
RAI 2.3.2.5-2 resolved.
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RAI 2.3.2.5-3 (Dresden Units Only). Table 2.3.2-5, Component Groups Requiring Aging
Management Review—Isolation Condenser (Dresden only), does not list the vacuum breaker
2/3-4399-803 shown on isolation condenser makeup system flow diagram LR-DRE-M-4203 as
the component requiring AMR. This safety-related component is relied upon to remain
functional during and following the design-basis events to maintain the pressure boundary for
the essential components. The staff asked the applicant to identify where the LRA addresses
the AMR of this component or provide a justification for excluding this component from an AMR.

Applicant’'s Response and Staff’s Evaluation

The applicant’s response to RAI 2.3.2.5-3 stated that vacuum breaker 2/3-4399-803, shown on
isolation condenser makeup system boundary diagram LR-DRE-M-4203, falls within the scope
of license renewal and is evaluated in LRA Table 2.3.2-5 under the component group “valves
(Dresden only).”

The staff finds the applicant’s clarification discussed above acceptable because it conforms with
the criteria set forth in 10 CFR 54.4 and 10 CFR 54.21(a)(1). Therefore, the staff considers its
concern described in RAI 2.3.2.5-3 resolved.

RAI 2.3.2.5-4 (Dresden Units Only). (a) Drawing LR-DRE-M-359, Isolation Condenser Piping,
identifies two diaphragm seal components within the boundaries of license renewal; however,
these components are not listed in the LRA tables described above. The staff asked the
applicant to identify where the LRA addresses the AMR for these diaphragm seal components
or provide a justification for excluding these components from an AMR.

(b) The Dresden isolation condenser system description mentions the presence of a loop seal
and manway hatch as components in the isolation condenser system. Neither of these
components is mentioned in Tables 2.3.2-5, 3.2-1, or 3.2-2 of the LRA. The staff asked the
applicant to identify where the LRA addresses the AMR for these components or provide a
justification for excluding these components from an AMR.

(c) Condensate piping diagram LR-QDC-M-16-5 does not include level switch isolation
valves 0-33107A and 0-33108A and connecting piping to level switch 0-3341-71A within the
scope of license renewal. The staff asked the applicant to identify where the LRA addresses
the AMR for these components or provide a justification for excluding these components from
an AMR.

Applicant’'s Response and Staff’s Evaluation

(&) The applicant’s response to RAI 2.3.2.5-4(a) stated that the diaphragm seals indicated on
LR-DRE-M-28 and LR-DRE-M-359 are part of level transmitters LT-2-1341 and LT-3-1341,
which are a filled-capillary type of differential pressure transmitter. This type of transmitter
is used in applications where a constant reference leg level cannot be assured by process
conditions (for example, condensation from a two-phase fluid). The transmitters are
shipped with the diaphragm seals attached to the transmitter by coils of flexible tubing, with
the fill fluid already installed. These transmitters are in the scope of license renewal but do
not require aging management because they are active components.

(b) The applicant’s response to RAI 2.3.2.5-4(b) stated that the loop seals are shown on
LR-DRE-M-39 (A-9) and LR-DRE-M-369 (A-9). They are needed to provide a secondary
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containment boundary between the isolation condenser vent header, which discharges to
the reactor building exterior, and the loop seal discharge to the reactor building. The loop
seals are constructed of 1-1/2 inch carbon steel piping and are included in LRA Table 2.3.2-
5, with the component group of “piping and fittings (Dresden only)” and with a component
intended function of “Pressure Boundary.” The loop seals are not depicted correctly on the
boundary diagrams. The boundary drawings should have highlighted the loop seals in
green, with an “RBD/ISO” flag positioned after the highlighted portion.

The isolation condenser manways are part of the isolation condenser itself and are included
in LRA Table 2.3.2-5, with the component group of “isolation condensers (Dresden only)”
and with a component intended function of “pressure boundary.” The manway bolting is
included in LRA Table 2.3.2-5 with the component group of “closure bolting (Dresden only)”
and with a component intended function of “pressure boundary.”

(c) The applicant’s response to RAI 2.3.2.5-4 (c) stated that the isolation valves for LS-0-3341-
71A and the connecting piping are in scope, and should have been highlighted on LR-QDC-
M-16-5. The valve equipment piece numbers on LR-QDC-M-16-5 are 0-3399-227A and 0-
3399-228A. The connecting piping is identified on the drawing as 0-33107A-1" and O-
33108A-1.” The valves are included in LRA Table 2.3.4-3 with the component group of
“valves,” and a component intended function of “pressure boundary.” The connecting piping
is included in Table 2.3.4-3 with the component group of “piping and fittings,” and a
component intended function of “pressure boundary.”

Based on its review of the applicant’s clarification discussed above, the staff finds the
applicant’s response to RAI 2.3.2.5-4 acceptable because it conforms with the criteria set forth
in 10 CFR 54.4 and 10 CFR 54.21(a)(1). Therefore, the staff considers its concern described in
RAI 2.3.2.5-4 resolved.

2.3.2.5.3 Conclusions

The staff reviewed LRA Section 2.3.2.5, the accompanying scoping boundary drawings and the
applicant’s response to RAIs dated October 3, 2003, to determine whether any SSCs within the
scope of license renewal had not been identified by the applicant. In addition, the staff
performed an independent assessment to determine whether any components that should be
subject to an AMR were not identified by the applicant. No omissions were found. On the basis
of its review, the staff concludes that the applicant has adequately identified the components of
the isolation condenser system that are within the scope of license renewal, as required by 10
CFR 54.4, and that the applicant has adequately identified the components of the isolation
condenser system that are subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.3.2.6 Residual Heat Removal System—Quad Cities Only
2.3.2.6.1 Summary of Technical Information in the Application

The applicant describes the residual heat removal (RHR) system components in LRA Section
2.3.2.6 and provides a list of components subject to an AMR in LRA Table 2.3.2-6.

The RHR system at Quad Cities has three modes of operation. The LPCI mode of RHR is the

only ESF function of the system and operates to restore water level in the reactor vessel. The
containment cooling mode furnishes spray to the drywell and suppression chamber to aid in
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reducing containment pressure following a LOCA. This mode also provides suppression
chamber cooling to reduce water temperatures during operations that add heat to the
suppression chamber and minimizes the amount of heat that the containment will need to
accommodate during a LOCA. The shutdown cooling mode removes reactor residual and
decay heat for shutdown, refueling, and servicing operations.

The RHR system consists of two loops, each loop containing two RHR pumps, one RHR heat
exchanger (evaluated with the RHR service water system), and the necessary valves and piping
to connect these components to the reactor vessel via the recirculation system piping, the
suppression chamber for spray/cooling and the drywell for spray. The RHR system piping is
maintained full by the ECCS keep fill system (evaluated with the CS system). Each loop of the
system is equipped with a minimum flow bypass line to the suppression chamber for RHR
pump protection. During normal plant operation, the RHR system is maintained in a lineup to
be ready to inject water into either recirculation loop with all RHR pumps. Process lines that
penetrate the primary containment structure contain isolation valves. The RHR room coolers
are evaluated with the ECCS corner room HVAC system.

For the LPCI mode of operation, the primary source of water to the RHR system is supplied
from the suppression chamber (evaluated with the primary containment structure). The backup
source of water is the condensate storage tank (evaluated with the condensate and condensate
storage system). For each loop, water is pumped from the suppression chamber, through the
pumps to the heat exchanger (HX) and the HX bypass valve. Upon automatic initiation of the
RHR system, the LPCI loop select logic will select the recirculation loop (evaluated with
recirculation, recirculation flow control, and M/G sets system) that appears most likely intact
and, provided reactor pressure is sufficiently low, will inject to the intact recirculation loop.

For the containment cooling mode of operation, there are three different uses.

(1) Drywell spray takes suction from the suppression chamber and pumps water to two spray
nozzle headers in the drywell. These spray headers may be used during a LOCA to
reduce drywell pressure.

(2) Suppression chamber spray takes suction from the suppression chamber and pumps
water to spray nozzles in the suppression chamber. This reduces suppression chamber
pressure following a LOCA.

(3) Suppression chamber cooling takes suction from the suppression chamber and pumps
through an RHR heat exchanger (which rejects heat to the RHR service water system)
and pumps the water back to the suppression chamber. This mode provides a heat sink,
external to the containment, which will limit suppression chamber water temperature
during conditions such as RCIC operation and minimize the amount of heat that the
suppression chamber will need to accommodate during a LOCA (for pressure suppression
and ECCS pump required suction head).

For the shutdown cooling mode of operation, the RHR pumps take suction from the “B” reactor
recirculation system suction piping, pump water through an RHR heat exchanger (for heat
removal via RHR service water system), and return the water to the reactor vessel via the
recirculation system pump discharge line.

Intended functions within the scope of license renewal include the following:
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pressure boundary—maintains the integrity of the reactor coolant pressure boundary

core cooling—provides emergency core cooling for various postulated LOCAs for a range
of failure sizes from those for which the core is adequately cooled by HPCI up to and
including the design-basis accident; in addition provides heat removal sufficient to achieve
and maintain cold shutdown conditions during normal operation

containment cooling—provides emergency containment cooling by recirculating
suppression chamber water through the system heat exchangers and by spraying water
into the drywell and the suppression chamber

primary containment isolation—provides containment isolation for those portions of the
system that interface with the primary containment

credited in regulated event(s)—provides containment cooling and decay heat removal
credited in mitigation of the Appendix R fire and ATWS events; also contains components
that are relied upon for compliance with 10 CFR 50.49 (EQ)

preclude adverse effects on safety-related SSCs—maintains sufficient integrity of non-
safety-related components that could be a hazard to safety-related SSCs so that the
intended function of safety-related SSCs is not adversely affected

Table 2.3.2-6 of the LRA identified the component groups requiring AMR. The component
groups identified for RHR include:

closure bolting (Quad Cities only)

dampeners (Quad Cities only)

dampeners (attached support, Quad Cities only)
ECCS suction headers (Quad Cities only)
filters/strainers (pressure boundary, Quad Cities only)
filters/strainers (Filter, Quad Cities only)

flow elements (Pressure Boundary, Quad Cities only)
flow elements (Throttle, Quad Cities only)

NSR vents or drains, piping, and valves (attached support, includes flow glasses, Quad
Cities only)

piping and fittings (Quad Cities only)

piping and fittings (attached support, Quad Cities only)
pumps (Quad Cities only)

restricting orifices (includes dampeners, Quad Cities only)
restricting orifices (Quad Cities only)

sight glasses (attached support, Quad Cities only)
spray Nozzles (Pressure Boundary, Quad Cities only)
spray Nozzles (Spray, Quad Cities only)

thermowells (Quad Cities only)

tubing (Quad Cities only)

tubing (attached support, Quad Cities only)

valves (Quad Cities only)

valves (attached support, Quad Cities only)
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2.3.2.6.2 Staff Evaluation

The staff reviewed LRA Section 2.3.2.6 and Quad Cities UFSAR Sections 5.4.7, 6.3.1, and
6.3.2 to determine whether there is reasonable assurance that the components of the RHR
system within the scope of license renewal and subject to an AMR have been identified in
accordance with 10 CFR 54.4 and 54.21(a)(1). The staff’s review was conducted in accordance
with Section 2.3 of the SRP for License Renewal (NUREG-1800) and is described below.

In the performance of the review, the staff selected system functions described in the UFSAR
that were set forth in 10 CFR 54.4 to verify that components having intended functions were not
omitted from the scope of the Rule. The staff also focused on components that were not
identified as being subject to an AMR to determine if any components were omitted. As part of
the evaluation, the staff determined whether the applicant had properly identified the SSCs
within the scope of license renewal and subject to an AMR, pursuant to 10 CFR 54.4(a) and

10 CFR 54.21(a)(1). The staff reviewed the relevant portions of the UFSAR for the reactor
vessel and associated components and compared the information in the UFSAR with the
information in the LRA to identify those portions that the LRA did not identify as being within the
scope of license renewal and subject to an AMR. The staff then reviewed the SCs that were
identified as not being within the scope of license renewal to verify that (1) these SCs do not
have any of the intended functions delineated under 10 CFR 54.4(a), and (2) for those SCs that
have an applicable intended function(s), verify that they either perform this function(s) with
moving parts or a change in configuration or properties, or that they are subject to replacement
based on a qualified life or specified time period, as described in 10 CFR 54.21(a)(1).

The staff also reviewed the UFSAR for any functions delineated under 10 CFR 54.4 (a) that
were not identified as intended functions in the LRA, to verify that the SSCs with such functions
will be adequately managed so that the functions will be maintained consistent with the CLB for
the extended period of operation.

2.3.2.6.3 Conclusions

The staff reviewed LRA Section 2.3.2.6 and the accompanying scoping boundary drawings to
determine whether any SSCs within the scope of license renewal had not been identified by the
applicant. In addition, the staff performed an independent assessment to determine whether
any components that should be subject to an AMR were not identified by the applicant. No
omissions were found. On the basis of its review, the staff concludes that the applicant has
adequately identified the components of the RHR system that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
components of the RHR system that are subject to an AMR, as required by 10 CFR
54.21(a)(1).

2.3.2.7 Low-Pressure Coolant Injection System—Dresden Only
2.3.2.7.1 Summary of Technical Information in the Application

The applicant describes the LPCI system components in LRA Section 2.3.2.7 and provides a
list of components subject to an AMR in LRA Table 2.3.2-7.

The LPCI system comprises two independent loops, each with two pumps and a heat
exchanger that supply water to the reactor core via the reactor recirculation system. The LPCI
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system provides core cooling during a LOCA for break sizes ranging from those for which the
core is adequately cooled by the HPCI system alone, up to and including a design-basis
accident (DBA). The LPCI is capable of injecting large quantities of water into the reactor
pressure vessel and provides core cooling by submerging the core in water. The LPCI system
is also designed to supply cooling/spray water to the primary containment (drywell and
suppression chamber) during accident conditions to maintain containment temperature and
pressure below design limits. The LPCI system is also the normal means of removing water
from the suppression chamber to maintain the water level in the normal band.

The LPCI system consists of two independent loops, each with two motor-driven pumps, an
LPCI heat exchanger (evaluated with the containment cooling service water system (CCSW),
associated piping, valves, and instrumentation. The normal water source is supplied from the
suppression chamber via an ECCS suction header (evaluated with the primary containment
structure). An alternate source of water to the LPCI pumps is supplied from the condensate
storage tank (evaluated with the condensate and condensate storage system). The LPCI
pumps can route water to several discharge paths. The LPCI system supplies water to the
reactor vessel through the LPCI heat exchanger and into the reactor recirculation system
(evaluated with the recirculation, recirculation flow control and MG set system) downstream of
the reactor recirculation pumps. A motor-operated valve allows LPCI flow to bypass the heat
exchanger. Each loop can deliver water to the reactor vessel through its own injection line or
through the other LPCI loop injection line via a cross-tie line. Each LPCI loop is equipped with a
test return line to the suppression chamber to permit functional testing and a minimum flow
bypass line to the suppression chamber for pump protection.

Each LPCI loop also has the capability to deliver cooling/spray water to the primary containment
during accident conditions. The containment cooling mode of operation consists of drywell
spray where LPCI pumps are aligned to pump water from the suppression chamber to headers
equipped with spray nozzles in the drywell (evaluated with the primary containment structure) to
reduce containment pressure following a LOCA, suppression chamber spray where LPCI
pumps are aligned to pump water from the suppression chamber to a header equipped with
spray nozzles (evaluated with the primary containment structure) in the suppression chamber to
reduce containment pressure following a LOCA, and suppression chamber cooling where LPCI
pumps are aligned to recirculate water from the suppression chamber, through the LPCI heat
exchangers and back to the suppression chamber.

The LPCI system is also the normal means of removing water from the suppression chamber to
maintain normal operational level band. Taking suction from the suppression chamber, the
LPCI pumps can transfer water from the suppression chamber to the suppression chamber of
the other unit, to the main condenser (evaluated separately) of either unit, or to the floor drain
collector tank (evaluated with radwaste and equipment drains).

Intended functions within the scope of license renewal include the following:
* pressure boundary—maintains the integrity of the reactor coolant pressure boundary
e core cooling—provides emergency core cooling for various postulated LOCAs for a range of

failure sizes from those for which the core is adequately cooled by HPCI up to and including
the DBA
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* containment cooling—provides emergency containment cooling by recirculating suppression
chamber water through the system heat exchangers and by spraying water into the drywell
and the suppression chamber

* primary containment isolation—provides containment isolation for those portions of the
system that interface with the primary containment

« credited in regulated event(s)—provides containment cooling functions credited in mitigation
of the Appendix R fire protection and ATWS events; also contains components that are
relied upon for compliance with 10 CFR 50.49, (EQ)

e preclude adverse effects on safety-related SSCs—maintains sufficient integrity of non-
safety-related components that could be a hazard to safety-related SSCs so that the
intended function of safety-related SSCs is not adversely affected

Table 2.3.2-7 of the LRA identified the component groups requiring AMR. The component
groups identified for LPCI include:

closure bolting (Dresden only)

ECCS suction headers (Dresden only)

filters/drainers (Dresden only)

flow elements (pressure boundary, Dresden only)

flow elements (throttle, Dresden only)

NSR vents or drains, piping, and valves (attached support, includes flow glasses, Dresden
only)

piping and fittings (Dresden only)

piping and fittings (attached support, Dresden only)

pumps (Dresden only)

restricting orifices (pressure boundary, Dresden only)
restricting Orifices (throttle, Dresden only)

sight glasses (attached support, Dresden only)

spray nozzles (pressure boundary, Dresden only)

spray nozzles (spray, Dresden only)

thermowells (Dresden only)

tubing (Dresden only)

tubing (attached support, Dresden only)

valves (Dresden only)valves (attached support, Dresden only)

2.3.2.7.2 Staff Evaluation

The staff reviewed LRA Section 2.3.2.7 and Dresden UFSAR Sections 6.2.2, 6.3.1.2, and
6.3.2.2 to determine whether there is reasonable assurance that the components of the LPCI
system within the scope of license renewal and subject to an AMR have been identified in
accordance with 10 CFR 54.4 and 54.21(a)(1). The staff's review was conducted in accordance
with Section 2.3 of the SRP for License Renewal (NUREG-1800) and is described below.

In the performance of the review, the staff selected system functions described in the UFSAR
that were set forth in 10 CFR 54.4 to verify that components having intended functions were not
omitted from the scope of the Rule. The staff also focused on components that were not
identified as being subject to an AMR to determine if any components were omitted. As part of
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the evaluation, the staff determined whether the applicant had properly identified the SSCs
within the scope of license renewal and subject to an AMR, pursuant to 10 CFR 54.4(a) and

10 CFR 54.21(a)(1). The staff reviewed the relevant portions of the UFSAR for the reactor
vessel and associated components and compared the information in the UFSAR with the
information in the LRA to identify those portions that the LRA did not identify as being within the
scope of license renewal and subject to an AMR. The staff then reviewed the SCs that were
identified as not being within the scope of license renewal to verify that (1) these SCs do not
have any of the intended functions delineated under 10 CFR 54.4(a), and (2) for those SCs that
have an applicable intended function(s), verify that they either perform this function(s) with
moving parts or a change in configuration or properties, or that they are subject to replacement
based on a qualified life or specified time period, as described in 10 CFR 54.21(a)(1).

The staff also reviewed the UFSAR for any functions delineated under 10 CFR 54.4(a) that
were not identified as intended functions in the LRA, to verify that the SSCs with such functions
will be adequately managed so that the functions will be maintained consistent with the CLB for
the extended period of operation.

After completing the initial review, the staff requested the applicant to provide additional
information on the LPCI system. By letter dated October 3, 2003 (Ref. 1), the applicant
responded to the staff’s RAI as discussed below.

The LPCI coupling was identified in the BWRVIP-06 report as a safety-related component. It
appears, however, that the component was not identified in the LRA as requiring an AMR. In
RAI 2.3.2.7-1, the staff asked the applicant if the component exists at Dresden and/or Quad
Cities. If so, the applicant was requested to justify its exclusion from aging management;
otherwise, the applicant must submit an AMR for the subject component. In response, the
applicant stated that the LPCI coupling identified in BWRVIP-06, BWR Vessel and Internals
Project, applies to BWR/4, BWR/5, and BWR/6 reactors (Section 2.7, BWRVIP-06). The
Dresden and Quad Cities reactors are BWR/3. The LPCI coupling identified in Section 2.7 of
BWRVIP-06 does not exist at Dresden or at Quad Cities. Based on this discussion, the staff
finds the applicant’s assessment acceptable.

2.3.2.7.3 Conclusions

The staff reviewed LRA Section 2.3.2.7 and the accompanying scoping boundary drawings to
determine whether any SSCs within the scope of license renewal had not been identified by the
applicant. In addition, the staff performed an independent assessment to determine whether
any components that should be subject to an AMR were not identified by the applicant. No
omissions were found. On the basis of its review, the staff concludes that the applicant has
adequately identified the components of the LPCI system that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
components of the LPCI system that are subject to an AMR, as required by

10 CFR 54.21(a)(1).

2.3.2.8 Standby Liquid Control System
2.3.2.8.1 Summary of Technical Information in the Application

The applicant describes the standby liquid control (SBLC) system components in LRA Section
2.3.2.8 and provides a list of components subject to an AMR in LRA Table 2.3.2-8.
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The SBLC system is able to bring the reactor from full power to a cold, xenon-free subcritical
condition, assuming that none of the withdrawn control rods can be inserted, by injecting
sodium pentaborate solution into the reactor core.

The SBLC system consists of a tank for sodium pentaborate solution storage, two parallel
suction lines from the tank with normally opened suction valves feeding a common pump
suction header; two positive displacement pumps with normally opened suction valves that
discharge into a common header; two explosion-actuated shear plug valves arranged in parallel
discharge lines from the common discharge header; and other piping, valves, and
instrumentation. The explosive valves are actuated to provide a flow path, and the sodium
pentaborate solution is delivered to the reactor vessel (evaluated separately) by one or both of
the positive displacement pumps. The pumps and piping are protected from overpressure by
two relief valves which discharge back to the SBLC tank. Heaters are installed in the SBLC
storage tank to ensure that the solution is maintained at sufficient temperature to keep the
sodium pentaborate in solution. System piping normally filled with the sodium pentaborate
solution is heat traced to ensure that the sodium pentaborate does not precipitate in the piping.
The system also includes a test tank and associated piping used to measure pump
performance.

Intended functions within the scope of license renewal include the following:

e reactivity control—provides the capability for bringing the reactor from full power to a cold,
xenon-free shutdown assuming that none of the withdrawn control rods can be inserted

e pressure boundary—maintains the integrity of the reactor coolant pressure boundary.

» containment isolation - provides containment isolation for those portions of the system that
interface with the primary containment

« credited in regulated event(s)—provides reactivity control credited in mitigation of the ATWS
event

* preclude adverse effects on safety-related SSCs—maintains sufficient integrity of non-
safety-related components that could be a hazard to safety-related SSCs so that the
intended function of safety-related SSCs is not adversely affected

Table 2.3.2-8 of the LRA identified the component groups requiring AMR. The component
groups identified for SBLC include the following:

* accumulators

» closure bolting

» dampeners (Quad Cities only)

* NSR vents or drains, piping, and valves (attached support)
* piping and fittings

e piping and fittings (attached support)

*  pumps
e sight glasses
e tanks

e thermowells
e tubing
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e tubing (attached support)
e valves
« valves (attached support)

2.3.2.8.2 Staff Evaluation

The staff reviewed LRA Section 2.3.2.8, Dresden UFSAR Section 9.3.5, and Quad Cities
UFSAR Sections 9.3.5 to determine whether there is reasonable assurance that the
components of the SBLC system within the scope of license renewal and subject to an AMR
have been identified in accordance with 10 CFR 54.4 and 54.21(a)(1). The staff's review was
conducted in accordance with Section 2.3 of the SRP for License Renewal (NUREG-1800) and
is described below.

In the performance of the review, the staff selected system functions described in the UFSAR
that were set forth in 10 CFR 54.4 to verify that components having intended functions were not
omitted from the scope of the Rule. The staff also focused on components that were not
identified as being subject to an AMR to determine if any components were omitted. As part of
the evaluation, the staff determined whether the applicant had properly identified the SSCs
within the scope of license renewal and subject to an AMR, pursuant to 10 CFR 54.4(a) and

10 CFR 54.21(a)(1). The staff reviewed the relevant portions of the UFSAR for the reactor
vessel and associated components and compared the information in the UFSAR with the
information in the LRA to identify those portions that the LRA did not identify as being within the
scope of license renewal and subject to an AMR. The staff then reviewed the structures and
components that were identified as not being within the scope of license renewal to verify that
(1) these SCs do not have any of the intended functions delineated under 10 CFR 54.4(a), and
(2) for those SCs that have an applicable intended function(s), verify that they either perform
this function(s) with moving parts or a change in configuration or properties, or that they are
subject to replacement based on a qualified life or specified time period, as described in 10
CFR 54.21(a)(1).

The staff also reviewed the UFSAR for any functions delineated under 10 CFR 54.4(a) that
were not identified as intended functions in the LRA, to verify that the SSCs with such functions
will be adequately managed so that the functions will be maintained consistent with the CLB for
the extended period of operation.

2.3.2.8.3 Conclusions

The staff reviewed LRA Section 2.3.2.8 and the accompanying scoping boundary drawings to
determine whether any SSCs within the scope of license renewal had not been identified by the
applicant. In addition, the staff performed an independent assessment to determine whether
any components that should be subject to an AMR were not identified by the applicant. No
omissions were found. On the basis of its review, the staff concludes that the applicant has
adequately identified the components of the SBLC system that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
components of the SBLC system that are subject to an AMR, as required by 10 CFR
54.21(a)(1).
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2.3.2.9 Standby Gas Treatment System
2.3.2.9.1 Summary of Technical Information in the Application

The applicant describes the standby gas treatment system (SBGTS) in LRA Section 2.3.2.9 and
provides a list of components subject to an AMR in LRA Table 2.3.2-9.

The SBGTS, which is designed to maintain a small negative pressure in the reactor building
relative to the atmosphere outside of the building, has the functions of processing and
controlling the effluent releases from the primary containment (drywell and suppression
chambers) during vent and purge operation when necessary; processing radioactive effluent
from the HPCI gland seal exhaust subsystem (Dresden only) during HPCI operation; and
processing and controlling the intentional exhaust of radioactive material from the reactor
building spaces to the environment during a DBA. These ensure that the requirements of 10
CFR 100 are met.

Using the methodology described in LRA Section 2.1.4.1 for identifying the mechanical
components within the scope of license renewal, the applicant identified the following SBGTS
intended functions:

« filtration—filters and removes radioactive gases and particulates that are present in the
secondary containment prior to discharging to the environment after a DBA

e containment—maintains a small negative pressure in the reactor building under isolation
conditions

* preclude adverse effects on safety-related SSCs—maintains sufficient integrity for non-
safety-related components that could be a hazard to safety-related SSCs, so that the
intended function of safety-related SSCs is not adversely affected

» credited in regulated events—contains components that are relied upon for compliance with
10 CFR 50.49 (EQ)

The SBGTS consists of two 100 percent capacity treatment trains. During normal operation,
one train is selected as the primary and the other is placed in standby. The SBGTS receives
effluent from three sources—the reactor building, primary containment, and an HPCI gland
exhauster. Each train (which consists of piping that routes effluent flow to a demister, an
electrical heater, roughing pre-filter, high-efficiency filters, charcoal absorbers, high-efficiency
after filter, fan, associated valves, and instrumentation) filters and removes radioactive particles
and adsorbs radioactive halogens (noble gases not included). Each SBGTS train is capable of
maintaining a small negative pressure in the reactor building under isolation conditions to
prevent ground-level escape of airborne activity. Exhaust from each SBGTS train is routed
through piping to the reactor building ventilation chimney. Process moisture removed by the
demister is drained to the reactor building equipment drain tank. Both SBGTS trains are
connected by a cross-tie line containing a restricting orifice and isolation damper. During
operation, the primary train provides cooling flow to the standby train through the cross-tie line
with air from the reactor building atmosphere at Dresden and from the turbine building at Quad
Cities. The primary SBGTS train fan provides the motive force for both the treated flow through
the primary train and the cooling flow through the standby train.
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In LRA Section 2.3.2.9, the applicant described the evaluation boundary of the SBGTS. In
addition, the applicant highlighted those portions of the SBGTS and its structures and
components that are within the scope of the Rule in the P&IDs listed as references in LRA
Section 2.3.2.9. Also, based on the methodology described in LRA Section 2.1.5 for identifying
the mechanical components subject to an AMR, the applicant identified the following
component groups and their intended functions within the SBGTS system in LRA Table 2.3.2-9
as being within the scope of license renewal and subject to an AMR:

e closure bolting (pressure boundary)

e ducts—including piping and fittings (pressure boundary)

» doors, closure, closure bolts, equipment frames—including inlet bells, restricting orifices,
and tubing (pressure boundary)

» doors, closure, closure bolts, equipment frames—including restricting orifices and exhaust
header (throttle)

» fan housings (pressure boundary)

» filters/strainers—including demisters (Dresden only, pressure boundary)
» flex collars, doors, and damper seals (pressure boundary)

* housings and supports including filters (pressure boundary)

» manifolds (pressure boundary)

* NSR vents or drains, piping, and valves—including tubing (structural integrity/attached
support)

e seals (pressure boundary)
e tubing (structural integrity/attached)
e tubing (pressure boundary)

» valves (pressure boundary)

valves (structural integrity/attached)
2.3.2.9.2 Staff Evaluation

The staff reviewed LRA Section 2.3.2.9, Dresden UFSAR Section 6.5.3, and Quad Cities
UFSAR Section 6.5.3 to determine whether there is reasonable assurance that the SBGTS
components within the scope of license renewal and subject to an AMR have been identified in
accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff's review was conducted in
accordance with Section 2.3 of NUREG-1800.
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In the performance of the review, the staff reviewed the UFSARSs to determine if there were any
system functions that were not identified in accordance with the requirements of 10 CFR 54.4
as an intended function of the SBGTS in the LRA. The staff did not identify any omissions.
Also, the staff selected system functions described in the UFSARSs that were required by

10 CFR 54.4 to verify that components having intended functions were not omitted from the
scope of the Rule. The staff also focused on components that were not identified as being
subject to an AMR to determine if any components were omitted.

To verify that the applicant identified the components of the SBGTS that are within the scope of
license renewal and subject to an AMR in accordance with 10 CFR 54.4 and

10 CFR 54.21(a)(1), respectively, the staff compared the referenced P&IDs to the system
drawings and system descriptions in the UFSARS to ensure that the referenced P&IDs were
representative of the SBGTS. The staff then reviewed the referenced P&IDs to verify that those
portions of the SBGTS that meet the scoping requirements of 10 CFR 54.4 are included within
the scope of license renewal and are identified as such by the applicant in LRA Section 2.3.2.9
and that the applicant identified all SBGTS components within the scope of license renewal and
subject to an AMR in accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1).

The staff’s review of LRA Section 2.3.2.9 identified areas in which additional information is
necessary to complete the staff’s review of the applicant’s scoping and screening results.
Therefore, by the letter of August 4, 2003, the staff issued RAIs to the applicant concerning the
specific items needed to determine whether the applicant has properly applied the scoping and
screening criteria of 10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff's RAIs and the applicant’s
responses by letter dated October 3, 2003, are described below.

RAI 2.3.2.9-1. Ventilation damper housings are highlighted on the ventilation flow diagrams
identified in the LRA as within the scope of license renewal. While ventilation damper housings
are highlighted as within the scope of license renewal, ventilation damper housings are not
identified in the application tables that identify component groups requiring AMR. Examples of
ventilation damper housings not identified in the component groups requiring AMR application
tables include the following:

e standby gas treatment system, Table 2.3.2-9
e standby blackout building HVAC, Table 2.3.3-10
e reactor building HVAC, Table 2.3.3-8 (Quad Cites HVAC bultterfly isolation valve housings)

The staff asked the applicant to state whether these components are within the scope of license
renewal and subject to an AMR. If they are, the applicant must provide the relevant information
about the components so that the staff can complete the component groups requiring AMR
tables of the LRA. If the components are not in scope or subject to an AMR, the applicant must
provide justification for their exclusion.

Applicant’'s Response and Staff’s Evaluation
The applicant’s response to RAI 2.3.2.9-1 stated that the ventilation damper housings
highlighted on boundary diagrams LR-DRE-M-49 and LR-QDC-M-44 for the SBGTS are within

the scope of license renewal and subject to an AMR. These ventilation dampers are included
under the component group “valves” found in LRA Table 2.3.2-9.
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The ventilation damper housings highlighted on boundary diagrams LR-DRE-M-4356-1, 2, 3, 4,
5, and LR-QDC-M-3033-1, 2 for the station blackout building HVAC system are within the scope
of license renewal and subject to an AMR. These ventilation dampers were evaluated with the
component group “doors, closure bolts, equip frames” found in LRA Table 2.3.3-10.

The Quad Cities HVAC butterfly isolation valves highlighted on boundary diagrams
LR-QDC-371 and LR-QDC-M-371-1 for the reactor building HVAC system are within the scope
of license renewal and subject to an AMR. These ventilation dampers were evaluated with the
component group “doors, closure bolts, equip frames” in LRA Table 2.3.3-8.

Based on its review of the applicant’s clarification discussed above, the staff finds the
applicant’s response to RAI 2.3.2.9-1 acceptable because it conforms with the criteria set forth
in 10 CFR 54.4 and 10 CFR 54.21(a)(1). Therefore, the staff considers its concern described in
RAI 2.3.2.9-1 resolved.

RAI 2.3.2.9-2. The following five passive components associated with ventilation system
ductwork are not identified as within the scope of license renewal or subject to an AMP:

* ductwork turning vanes

» ventilation system elastomer seals

» ventilation equipment vibration isolator flexible connections
* ductwork test connections

* ductwork access doors

The staff asked the applicant to state whether it agrees that these components are within the
scope of license renewal and subject to an AMR. If they are, the applicant must provide the
information necessary to complete the AMR result tables. If these components are not in scope
and subject to an AMR, the applicant must provide justification for their exclusion.

Applicant’'s Response and Staff's Evaluation

The applicant’s response to RAI 2.3.2.9-2 stated that ductwork turning vanes and the ductwork
access doors were evaluated as part of the ductwork. The ductwork is included within the
scope of license renewal and is subject to an AMR. The ductwork is included on LRA Tables
2.3.3.7, 2.3.3.8, and 2.3.3.10 and is evaluated under the component group “Doors, closure
bolts, equip frames.”

Ventilation system elastomer seals and ventilation equipment vibration isolator flexible
connections are included within the scope of license renewal and are subject to an AMR. The
seals and flexible connections are included on LRA Tables 2.3.3.7, 2.3.3.8, and 2.3.3.10 and
are evaluated under the component group, “flex collars, doors, duct and damper Seals.”

Ductwork test connections are within the scope of license renewal and are subject to an AMR.
The test connections are included on LRA Tables 2.3.3.7, 2.3.3.8, and 2.3.3.10 under the
component group, “duct fittings, hinges, latches.”

Based on its review of the applicant’s clarification discussed above, the staff finds the
applicant’s response to RAI 2.3.2.9-2 acceptable because it conforms with the criteria set forth
in 10 CFR 54.4 and 10 CFR 54.21(a)(1). Therefore, the staff considers its concern described in
RAI 2.3.2.9-2 resolved.
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RAI 2.3.2.9-3. The staff asked the applicant to clarify whether structural sealants used to
maintain the power block building pressure boundary envelope (i.e., main control room,
auxiliary building, fuel handling building, reactor building) at design pressure with respect to the
adjacent areas are included in the scope of license renewal and subject to an AMR. The staff
asked for information relating to structural sealant use as referenced in Table 2.1-3 on page
2.1-15 of NUREG-1800. According to NUREG-1800, an applicant’s structural AMP is expected
to address structural sealants with respect to an AMR program. If structural sealants are not in
the scope of license renewal and subject to an AMR, the applicant must provide justification for
their exclusion.

Applicant's Response and Staff’'s Evaluation

In the response to RAI 2.3.2.9-3, the applicant stated that structural sealants used to maintain
the power block building pressure boundary envelope are included in the scope of license
renewal and subject to an AMR.

The following structures have caulking and sealant within the scope of license renewal and are
subject to an AMR:

Reactor buildings roof joints and blowout panel seals are included in LRA Table 2.4-2 under
the component group, “caulking/sealants.”

» Contaminated condensate storage tanks foundations tank seals are included in LRA Table
2.4-10 under the component group “caulking/sealants.”

» Exhaust duct penetration sealant located in the station blackout battery room (Dresden only)
and the station blackout day tank rooms (Quad Cities only) is included in LRA Table 2.4-6
under the component group “caulking/sealants.”

» Station chimney sealant at manhole elevation 561' at Dresden and sealant at manhole
elevation 638'-6" at Quad Cities are included in LRA Table 2.4-13 under the component
group “caulking/sealants.”

» 2/3isolation condenser pump house (Dresden only) roof flashing to reactor building
interface is included in LRA Table 2.4-7 under the component group “caulking/sealants.”

e Turbine building caulking/sealant is included in LRA Table 2.4-4 under the component
group, “caulking/sealants.”

« Control room (both stations) and auxiliary electrical equipment room (Dresden only)
penetration seal caulking/sealant is included in LRA Table 2.4-3 under the component group
“penetration seals.”

A new component group “caulking/sealants,” should have been included in LRA Table 2.4-3
with a component intended function of structural pressure barrier.

Based on its review of the applicant’s clarification discussed above, the staff finds the

applicant’s response to RAI 2.3.2.9-3 acceptable because the applicant identified structures’
caulking and sealant as within the scope of license renewal and subject to an AMR in
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accordance with the criteria set forth in 10 CFR 54.4 and 10 CFR 54.21(a)(1). Therefore, the
staff considers its concern described in RAI 2.3.2.9-3 resolved.

RAI 2.3.2.9-4. The applicant does not describe its process of evaluating consumables in the
LRA. The applicant should state whether its evaluation process for consumables is subject to
screening guidance in accordance with Table 2.1-3 of NUREG-1800. If consumables are not
considered subject to NUREG-1800 scoping and screening guidance, the applicant should
provide a justification for their exclusion.

Applicant’s Response and Staff’s Evaluation

The applicant’s response to RAI 2.3.2.9-4 states that Exelon concurs that the process of
evaluating consumables was not described in the LRA. However, the Exelon process for
evaluating consumables was consistent with the screening guidance provided in Table 2.1-3 of
NUREG-1800 and NRC Memo to NEI, Mr. C.I. Grimes to Mr. D.J. Walters, License Renewal
Issue No. 98-12, “Consumables,” March 10, 2000. The following describes Exelon’s process
for evaluating consumables.

Group (a) subcomponents (packing, gaskets, component seals, and O-rings) of pressure
boundary components were not listed explicitly in scoping and screening. The pressure
boundary components that include packing, gaskets, seals, and O-rings as subcomponents
have been designed to industry codes and standards, such as ANSI B31.1 or ASME, Section
I, and do not rely on such subcomponents to maintain the structural integrity of the pressure
boundary. The Dresden and Quad Cities specifications that implement the codes and
standards applicable to piping and piping components do not list these as pressure boundary
components, and these components are not credited with maintaining the pressure boundary
function.

Group (b) subcomponents (structural sealants) were not called out explicitly in scoping and
screening. The AMRs for structures determined whether structural sealants were credited with
an intended function and, where applicable, included them in an appropriate AMP.

Group (c) consumables (oil, grease, and component filters) were not listed in scoping and
screening and are not subject to AMR because they are periodically replaced.

Group (d) consumables (system filters, fire extinguishers, fire hoses and air packs) were not
listed in scoping and screening because these items are replaced on condition. System filters
are replaced based on manufacturers’ requirements. Fire extinguishers, fire hoses and air
packs are periodically inspected or tested consistent with instructions that implement applicable
National Fire Protection Association (NFPA) guidelines as documented in the fire hazards
analysis for each station.

Based on its review of the applicant’s clarification discussed above, the staff finds the
applicant’s response to RAI 2.3.2.9-4 acceptable because it conforms with the criteria set forth
in 10 CFR 54.4 and 10 CFR 54.21(a)(1). Therefore, the staff considers its concern described in
RAI 2.3.2.9-4 resolved.
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2.3.2.9.3 Conclusions

The staff reviewed LRA Section 2.3.2.9, the accompanying scoping boundary drawings, and the
applicant’s response to RAls, to determine whether any SSCs within the scope of license
renewal had not been identified by the applicant. In addition, the staff performed an
independent assessment to determine whether any components that should be subject to an
AMR were not identified by the applicant. No omissions were found. On the basis of this
review, the staff concludes that the applicant has appropriately identified the components of the
SBGTS that are within the scope of license renewal, as required by 10 CFR 54.4(a), and that
the applicant has appropriately identified the components of the SBGTS that are subject to an
AMR, as required by 10 CFR 54.21(a)(1).

2.3.2.10 Automatic Depressurization System
2.3.2.10.1 Summary of Technical Information in the Application

The applicant describes the automatic depressurization system (ADS) in LRA Section 2.3.2.10.
The applicant did not provide a list of components subject to AMR. However, under the title,
“Table 2.3.2-10,” in LRA Section 2.3.2.10, the applicant states that Dresden and Quad Cities
design-basis documents treat the ADS relief valves and associated piping, solenoids, pressure
controllers, and position switches as components of the main steam system. These mechanical
components of the ADS subject to an AMR are included as components of the main steam
system in this LRA.

The ADS, which is a safety-related system, has the function of providing backup for the HPCI
system and performing vessel depressurization for all “small breaks” inside the primary
containment or “small unisolable breaks” outside the containment. Using the methodology
described in LRA Section 2.1.4.1 for identifying the mechanical components within the scope of
license renewal, the applicant identified the following ADS intended functions:

» core cooling—provides core cooling by receiving process signal inputs and providing,
through appropriate relay logic, actuation signal outputs to relieve valves assigned to the
main steam system (opening of the relief valves actuated by the ADS depressurizes the
reactor vessel to support LPCI and low-pressure core spray operation)

» credited in regulated event(s)—provides emergency core cooling credited in mitigation of
the Appendix R fire protection and SBO events

The ADS is one of the ECCS designed to operate with the LPCI and CS to protect reactor
vessel/fuel in situations where the vessel is losing coolant. At Quad Cities, LPCl is an
operational mode of the RHR system. For small breaks, the vessel is depressurized in
sufficient time to allow the CS or LPCI to provide adequate core cooling. For large breaks, the
vessel depressurizes through the break without assistance. The ADS evaluation boundary
comprises the logic relays, timers, and instrumentation that receives process signal input and
provides actuation signals to the relief valves actuated by the ADS. The ADS uses five
safety/relief valves, which are part of the main steam system, to carry out its function. The
safety/relieve valves and their tail pipes, and vacuum breaker valves, related solenoids,
pressure controllers, position switches, and pneumatic air components associated with the
safety/relief valves are evaluated with the main steam system in LRA Section 2.3.4.1. The
suppression chamber and T-quenchers, through which steam is discharged into the
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suppression pool during ADS operation, are both evaluated with the primary containment
structure in LRA Section 2.4.1.

2.3.2.10.2 Staff Evaluation

The staff reviewed LRA Section 2.3.2.10, Dresden UFSAR Sections 6.3.1 and 6.3.2, and Quad
Cities UFSAR Sections 6.3.1 and 6.3.2 to determine whether there is reasonable assurance
that the components of the ADS within the scope of license renewal and subject to an AMR
have been identified in accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff's
review was conducted in accordance with Section 2.3 of NUREG-1800.

In performance of the review, the staff reviewed the UFSARS to determine if there were any
system functions that were not identified as an ADS intended function in the LRA. The staff did
not identify any omissions

Also, the staff selected system functions described in the UFSARSs that were set forth in

10 CFR 54.4 to verify that the components having intended functions were not omitted from the
scope of the Rule. The staff also focused on components that were not identified as being
subject to an AMR to determine if any components were omitted.

As discussed above under the title “Table 2.3.2-10" in LRA Section 2.3.2.10, the applicant
stated that the mechanical components of the ADS subject to an AMR are included as
components of the main steam system in the LRA. The staff reviewed LRA Section 2.3.4.1 to
verify that the scoping and screening section for the main steam system included all the
mechanical components that support the ADS operation. The staff found all the mechanical
components that support the ADS operation included with the main steam system with the
exception of the T-quenchers, which the licensee stated in LRA Section 2.3.2.10 were
evaluated with the primary containment. The staff's evaluation of the primary containment is
provided in Section 2.4.1 of this SER.

2.3.2.10.3 Conclusions

The staff reviewed LRA Section 2.3.2.10 and the accompanying scoping boundary drawings to
determine whether any SSCs within the scope of license renewal had not been identified by the
applicant. In addition, the staff performed an independent assessment to determine whether
any components that should be subject to an AMR were not identified by the applicant. No
omissions were found. On the basis of its review, the staff concludes that the applicant has
adequately identified the components of the ADS that are within the scope of license renewal,
as required by 10 CFR 54.4(a), and that the applicant has adequately identified the components
of the ADS that are subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.3.2.11 Anticipated Transient Without Scram System
The applicant noted that the ATWS system is not classified in the Dresden or Quad Cities

UFSAR as an ESF. However, the ATWS system is evaluated in this section because of
similarities with other systems that are characterized as ESF systems.
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2.3.2.11.1 Summary of Technical Information in the Application

The applicant describes the ATWS system components in LRA Section 2.3.2.11 and provides a
list of components subject to an AMR in LRA Table 2.3.2-11.

The ATWS system provides the instrumentation and logic hecessary for control rod insertion
and recirculation pump trips to mitigate the effects of an ATWS situation.

ATWS events are beyond design-basis accidents. They are low-probability events in which an
anticipated transient occurs and is not followed by an automatic reactor

shutdown (scram) when required. The failure of the reactor to scram quickly during these
transients can lead to unacceptable reactor coolant system pressures and to fuel damage. The
ATWS system logic, when energized, will reposition alternate rod insertion (ARI) solenoid
valves to depressurize the scram air header for control rod insertion and, in the event of an
automatic initiation, trip the recirculation pump motor generator field breakers. The ATWS
system is divided into two separate systems. The trip logic circuitry of each ATWS system
division is capable of performing the required mitigating action (tripping both recirculation pump
motor generator field breakers and actuating three of the six ARI valves). The ATWS system
will automatically initiate upon signals of high reactor pressure or low-low reactor water level.
The ATWS system can also be initiated manually.

Intended functions within the scope of license renewal include the following:

e reactivity control—provides an alternate means of control rod insertion and trips reactor
recirculation pump M-G set field breakers

» credited in regulated event(s)—provides reactivity control credited in mitigation of ATWS
events

Table 2.3.2-11 of the LRA identified the component groups requiring AMR. The component
groups identified for ATWS include:

e closure bolting
e piping and fittings
» valves

2.3.2.11.2 Staff Evaluation

The staff reviewed LRA Section 2.3.2.11, Dresden UFSAR Section 7.8 and Quad Cities UFSAR
Section 7.8 to determine whether there is reasonable assurance that the components of the
ATWS system within the scope of license renewal and subject to an AMR have been identified
in accordance with 10 CFR 54.4 and 54.21(a)(1). The staff's review was conducted in
accordance with Section 2.3 of the SRP for License Renewal (NUREG-1800) and is described
below.

In the performance of the review, the staff selected system functions described in the UFSAR
that were set forth in 10 CFR 54.4 to verify that components having intended functions were not
omitted from the scope of the Rule. The staff also focused on components that were not
identified as being subject to an AMR to determine if any components were omitted. As part of
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the evaluation, the staff determined whether the applicant had properly identified the SSCs
within the scope of license renewal and subject to an AMR, pursuant to 10 CFR 54.4(a) and

10 CFR 54.21(a)(1). The staff reviewed the relevant portions of the UFSAR for the reactor
vessel and associated components and compared the information in the UFSAR with the
information in the LRA to identify those portions that the LRA did not identify as being within the
scope of license renewal and subject to an AMR. The staff then reviewed the SCs that were
identified as not being within the scope of license renewal to verify that (1) these SCs do not
have any of the intended functions delineated under 10 CFR 54.4(a), and (2) for those SCs that
have an applicable intended function(s), verify that they either perform this function(s) with
moving parts or a change in configuration or properties, or that they are subject to replacement
based on a qualified life or specified time period, as described in 10 CFR 54.21(a)(1).

The staff also reviewed the UFSAR for any functions delineated under 10 CFR 54.4(a) that
were not identified as intended functions in the LRA, to verify that the SSCs with such functions
will be adequately managed so that the functions will be maintained consistent with the CLB for
the extended period of operation.

2.3.2.11.3 Conclusions

The staff reviewed LRA Section 2.3.2.11 and the accompanying scoping boundary drawings to
determine whether any SSCs within the scope of license renewal had not been identified by the
applicant. In addition, the staff performed an independent assessment to determine whether
any components that should be subject to an AMR were not identified by the applicant. No
omissions were found. On the basis of its review, the staff concludes the applicant has
adequately identified the components of the ATWS system that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
components of the ATWS system that are subject to an AMR, as required by

10 CFR 54.21(a)(1).

2.3.2.12 References

1. Letter from Patrick R. Simpson (Exelon) to NRC, “Additional Information for the Review of
the License Renewal Applications for Quad Cities Nuclear Power Station, Units 1 and 2 and
Dresden Nuclear Power Station, Units 2 and 3,” dated October 3, 2003.

2.3.3 Auxiliary Systems

2.3.3.1 Refueling Equipment

2.3.3.1.1 Summary of Technical Information in the Application

The applicant described the refueling equipment system in LRA Section 2.3.3.1 and provides a
list of components subject to an AMR in LRA Table 2.3.3-1.

The purpose of the fuel handling system is to receive and transfer nuclear fuel in a manner that
precludes the occurrence of inadvertent criticality and to provide equipment for handling both
new and irradiated fuel. To achieve this purpose the fuel handling equipment is designed to
handle fuel assemblies and other reactor components. Using the methodology described in
LRA Section 2.1.4.1 for identifying mechanical components within the scope of license renewal,
the applicant identified the following intended refueling equipment functions:
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e Maintain structural integrity to prevent collapse of the platform onto the spent fuel storage
racks or the reactor core.

* Preclude occurring of inadvertent criticality by providing interlocks for the movement of
cranes.

In LRA Section 2.3.3.1, the applicant described the evaluation boundary of the refueling
equipment system. Also, based on the methodology described in LRA Section 2.1.5 for
identifying the mechanical components subject to an AMR, the applicant identified the following
component groups and their intended functions within the refueling equipment system in LRA
Table 2.3.3-1 as being within the scope of license renewal and subject to an AMR at Dresden:

cranes (structural support)

fuel grapples (structural support)

fuel pool gates (pressure boundary)

fuel preparation machines (structural support)

2.3.3.1.2 Staff Evaluation

The staff reviewed LRA Section 2.3.3.1, Dresden UFSAR Section 9.1.4, and Quad Cities
UFSAR Section 9.1.4 to determine whether there is reasonable assurance that the refueling
equipment system components within the scope of license renewal and subject to an AMR have
been identified in accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff's review
was conducted in accordance with Section 2.3 of NUREG-1800.

In the performance of the review, the staff reviewed the UFSARSs to determine if there were any
system functions that were not identified in accordance with the requirements of 10 CFR 54.4
as an intended function of the refueling equipment system in the LRA. The staff did not
identify any omissions.

Also, the staff selected system functions described in the UFSARSs that were set forth in

10 CFR 54.4 to verify that components having intended functions were not omitted from the
scope of the Rule. The staff also focused on components that were not identified as being
subject to an AMR to determine if any components were omitted.

The staff’s review of LRA Section 2.3.3.1 identified areas in which additional information was
necessary to complete the staff’s review of the applicant’s scoping and screening results.
Therefore, by the August 4, 2003 letter, the staff issued RAIs to the applicant concerning the
specific items to determine whether the applicant has properly applied the scoping and
screening criteria of 10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff's scoping RAI and the
applicant’s responses by letter, dated October 3, 2003, are described below.

RAI 2.3.3.1-1. The applicant included the reactor building overhead crane in the component
group “cranes” requiring an AMR as listed in LRA Table 2.3.3-1. LRA Table 3.3.1 lists the
component group cranes as cranes including bridge and trolleys and rail system in load
handling system that require an AMR for loss of material due to general corrosion and wear
(AMR Ref. No. 3.3.1.14). The staff was unable to identify the components consisting of the
group cranes in order to verify the acceptability of the applicant’s system scoping and screening
results. Therefore, the staff requested the applicant to identify the specific components of
cranes, which are within the scope of license renewal and subject to an AMR.
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Applicant’'s Response and Staff’s Evaluation

In response to RAI 2.3.3.1-1, the applicant stated under its response to RAI 2.4-9 that while the
type of components comprising crane subsystems can vary, the following cranes component
types require aging management—Ioad carrying flanges; support structures; bolts, nuts, or
rivets; load blocks; suspension housings; hand chain wheels; chain attachments; clevis; yokes;
suspension bolts; shafts; gears; bearings; pins; rollers; lock and clamping devices; hook
retaining nuts; hook retaining collars/pins; retaining member welds; load sprockets; drums;
sheaves; hydraulic subsystems; cable; cable clamps; brakes; and bridge/beam structures.

Based on its review of the applicant’s clarification discussed above, the staff finds the
applicant’s response to RAI 2.3.3.1-1 acceptable because it provided a list of the components
subject to an AMR in accordance with the criteria set forth in 10 CFR 54.21(a)(1). Therefore,
the staff considers its concern described in RAI 2.3.3.1-1 resolved.

RAI 2.3.3.1-2. The LRA Section 2.3.3.1 states that the major component of the refueling
equipment system includes the refueling platform assembly which consists of refueling
platform, fuel grapple, and associated equipment. The staff was unable to identify the
components the applicant referred to as “associated equipment in order to verify the
acceptability of the applicant’s system scoping and screening results. Therefore, the staff
requested the applicant to list components referred to as the “associated equipment,” and
specify which components (if any) are within the scope of license renewal and subject to an
AMR.

Applicant’s Response and Staff’s Evaluation

In response to RAI 2.3.3.1-2, the applicant identified the following components as “associated
equipment”:

The refueling platform bridge includes a walkway, railings and a trolley mounted control cab, a main
grapple hoist, the adjacent frame mounted auxiliary hoist, a reverse mounted monorail auxiliary hoist,
a hinged jib arm power winch, and the reels, drives, pulleys, and sheaves required for the hoist cables
and the service air lines from the self contained, refueling platform mounted air compressor. The
bridge air system includes the compressor, air receiver, shutoff valves, solenoid valves, air hose
retrieval assist drives, and quick disconnect fittings.

The applicant also stated that all of the above-listed components are in the scope of license
renewal and subject to an AMR.

Based on its review of the applicant’s clarification discussed above, the staff finds the
applicant’s response to RAI 2.3.3.1-2 acceptable because it provided a list of the components
subject to an AMR in accordance with the criteria set forth in 10 CFR 54.21(a)(1). Therefore,
the staff considers its concern described in RAI 2.3.3.1-2 resolved.

RAI 2.3.3.1-3. The LRA Section 2.3.3.1 states that the inboard main steamline plugs, vents,
and regulators associated with the reactor vessel system are evaluated with the refueling
equipment system. The applicant did not provide the results of this evaluation and the staff was
unable to verify the acceptability of the applicant’s system scoping and screening results.
Therefore, the staff requested the applicant to clarify whether any of the above components are
within the scope of license renewal and subject to an AMR.
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Applicant’s Response and Staff’s Evaluation

In response to RAI 2.3.3.1-3, the applicant stated that the inboard main steamline plugs, vents,
and regulators referenced in LRA Section 2.3.3.1 are temporary pieces of equipment (line
plugs) installed to facilitate refueling operations. This equipment is not within the scope of
license renewal and, therefore, not subject to an AMR.

Because the applicant stated that the subject components are temporary pieces of equipment
installed to facilitate refueling operations, the staff agrees they are not subject to an AMR since
they are periodically replaced. Therefore, the staff finds the applicant’s response to RAI
2.3.3.1-3 acceptable and considers its concern described in RAI 2.3.3.1-3 resolved.

2.3.3.1.3 Conclusions

The staff reviewed LRA Section 2.3.3.1, the accompanying scoping boundary drawings, and the
applicant’s response to RAIs, to determine whether any SSCs within the scope of license
renewal had not been identified by the applicant. In addition, the staff performed an
independent assessment to determine whether any components that should be subject to an
AMR were not identified by the applicant. No omissions were found. On the basis of its review,
the staff concludes that the applicant has adequately identified the components of the refueling
equipment system that are within the scope of license renewal, as required by

10 CFR 54.4(a), and that the applicant has adequately identified the components of the
refueling equipment system that are subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.3.3.2 Shutdown Cooling System (Dresden only)
2.3.3.2.1 Summary of Technical Information in the Application

The applicant described the shutdown cooling system (SDCS) in LRA Section 2.3.3.2 and
provides a list of components subject to an AMR in LRA Table 2.3.3-2.

The function of SDCS at Dresden Station is to provide cooling of the reactor water when the
temperature and pressure in the reactor fall below the point at which the main condenser can
no longer be used as a heat sink following reactor shutdown. The system can also be used to
help cool the fuel pool during refueling outages and to heat reactor water with steam from the
plant heating system during startup from cold shutdown.

Using the methodology described in LRA Section 2.1.4.1 for identifying the mechanical
components within the scope of license renewal, the applicant identified the following SDCS
intended functions:

e pressure boundary—maintains the integrity of the reactor coolant pressure boundary

e provides containment isolation—for those portions of the system that interface with the
primary containment

e core cooling—provides heat removal sufficient to achieve and maintain cold shutdown
conditions during normal operation
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» credited in regulated events—provides heat removal sufficient to achieve and maintain cold
shutdown conditions during normal operation (This core cooling function is credited in
mitigation of the Appendix R fire event. The system contains components that are relied
upon for compliance with 10 CFR 50.49 (Equipment Qualification)).

e preclude adverse effects on safety-related SSCs—maintains sufficient integrity of non-
safety-related components that could be a hazard to safety-related SSCs so that the
intended function of safety-related SSCs is not adversely affected

The SDCS consists of three partial capacity cooling loops, each containing a pump, a heat
exchanger, and associated piping, valves and instrumentation. The system takes suction from
either reactor recirculation loop, delivers the flow through each of the three separate cooling
loops, and then directs it to the LPCI injection lines. Capability also exists to permit flow from
both reactor recirculation loops to both LPCI injection lines simultaneously. When used to
augment fuel pool cooling, only one of the cooling loops is required. Each cooling loop is
provided with a minimum flow valve to return pump discharge flow to the pump suction. The
system heat exchangers are cooled by water from the reactor building closed cooling water
(RBCCW) system in the cooling mode and heated by steam from the plant heating system in
the heating mode. Provision is also made for chemical sampling, cleanup via the reactor water
cleanup system, and system drainage to the reactor building equipment drain system. The
SDCS is also used to help cool the fuel pool during refueling outages and to heat reactor water
with steam from the heating boiler during startup from cold shutdown.

In LRA Section 2.3.3.2, the applicant described the evaluation boundary of the SDCS. In
addition, the applicant highlighted those portions of the SDCS and its structures and
components that are within the scope of the Rule in the P&l drawings listed as references in
LRA Section 2.3.3.2. Also, based on the methodology described in LRA Section 2.1.5 for
identifying the mechanical components subject to an AMR, the applicant identified the following
component groups and their intended functions within the SDCS in LRA Table 2.3.3-2 as being
within the scope of license renewal and subject to an AMR at Dresden:

closure bolting (pressure boundary)

dampeners (pressure boundary)

filters/strainers (pressure boundary)
filters/strainers (filter)

heat exchangers (pressure boundary)

heat exchangers (heat transfer)

NSR vents or drains, piping, and valves (structural integrity/attached support)
piping and fittings (pressure boundary)

pumps (pressure boundary)

restricting orifices (pressure boundary)

restricting orifices (throttle)

sight glasses (pressure boundary)

sight glasses (structural integrity/attached support)
thermowells (pressure boundary)

valves (pressure boundary)
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2.3.3.2.2 Staff Evaluation

The staff reviewed LRA Section 2.3.3.2 and Dresden UFSAR Section 5.4.7, as well as other
UFSAR Sections that discussed the SDCS, which included Sections 1.2.2,1.9.2, 3.1.2, 3.2.9,
3.3.2,3.6.2,3.85,3.9.2,5.1,5.2.2,5.4.1,54.7,6.2,6.3.1,7.1.3, 7.3.2, 7.4.2,9.1.2, 9.1.3,
9.2.3,9.3.2,12.3.2, 12A.2, 12A.4, 14.2.4, and 15.6.4, to determine whether there is reasonable
assurance that the SDCS components within the scope of license renewal and subject to an
AMR have been identified in accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff's
review was conducted in accordance with the Section 2.3 of NUREG-1800.

In the performance of the review, the staff reviewed the UFSARSs to determine if there were any
system functions that were not identified in accordance with the requirements of 10 CFR 54.4
as an intended function of the SDCS system in the LRA. The staff did not identify any
omissions.

Also, the staff selected system functions described in the UFSARSs that were set forth in

10 CFR 54.4 to verify that components having intended functions were not omitted from the
scope of the Rule. The staff also focused on components that were not identified as being
subject to an AMR to determine if any components were omitted.

To verify that the applicant identified the components of the SDCS that are within the scope of
license renewal and subject to an AMR in accordance with 10 CFR 54.4 and

10 CFR 54.21(a)(1), respectively, the staff compared the referenced P&l drawings to the
system drawings and system descriptions in the UFSARSs to ensure that the referenced P&l
drawings were representative of the SDCS. The staff then reviewed the referenced P&l
drawings to verify that those portions of the SDCS that meet the scoping requirements of

10 CFR 54.4 are included within the scope of license renewal and are identified as such by the
applicant in LRA Section 2.3.3.2; and that the applicant identified all SDCS components within
the scope of license renewal and subject to an AMR in accordance with 10 CFR 54.4 and

10 CFR 54.21(a)(1).

The staff’s review of LRA Section 2.3.3.2 identified areas in which additional information is
necessary to complete the staff’s review of the applicant’s scoping and screening results.
Therefore, by the August 4, 2003, letter, the staff issued RAIs to the applicant concerning the
specific items to determine whether the applicant has properly applied the scoping and
screening criteria of 10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff's RAIs and the applicant’s
responses by letter, dated October 3, 2003, are described below.

RAI 2.3.3.2-1. License renewal boundary drawing LR-DRE-M-32, “Shutdown Reactor Cooling
Piping,” (at A-7) shows a ¥2" pipe that is in scope (colored green) that goes from the SDCS
pump 2-1002A seal cooler, to drawing LR-DRE-M-39, “Reactor Building Equipment Drains” (at
A-8), where it ties into a pipe that goes from valve 2-1001-213A to the same SDCS pump
shown on drawing LR-DRE-M-39. However, on drawing LR-DRE-M-39 the pipe is not shown in
scope (not color coded). The staff believes that the run of pipe shown on drawing
LR-DRE-M-39 that comes from drawing LR-DRE-M-32, and the pipe it tees into, up to and
including valve 2-1001-213A and the SDCS pump, should be in scope for the same reason the
portion of that pipe on drawing LR-DRE-M-32 is in scope. This also applies to pumps 2-1002B
and C on drawings LR-DRE-M-32 and -39, as well as to pumps 3-1002A, B and C on drawings
LR-DRE-M-363 and 369. Please provide a justification for the exclusion of the portion of the
piping shown on drawings LR-DRE-M-39 and LR-DRE-M-369.
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Applicant’'s Response and Staff’s Evaluation

The applicant’s response to RAI 2.3.3.2-1 is that boundary diagrams LR-DRE-M-32,
LR-DRE-M-39, LR-DRE-M-363, and LR-DRE-M-369 should have highlighted the piping from
the seal coolers to the shutdown cooling pumps, up to and including pumps 2(3)-1002A, B, and
C and valves 2(3)-1001-213A, B, and C. Valves 2(3)-1001-213A, B, and C are included in LRA
Table 2.3.3-2, under component group “valves (Dresden only.).” The Aging Management
Reference for the internal environment is 3.3.1.8. The Aging Management Reference for the
external environment is 3.3.2.27. Pumps 2(3)-1002A, B, and C are included in Table 2.3.3-2,
under component group “pumps (Dresden only.).” The Aging Management Reference for the
internal environment is 3.3.1.8. The Aging Management Reference for the external
environment is 3.3.1.5.

Based on its review of the applicant’s clarification discussed above, the staff concurs with the
applicant’s clarification that the above-cited segments of piping and their associated
components are within the scope of the Rule, and they were inadvertently not highlighted in the
LR boundary diagrams. Also, because the components associated with the cited segments of
piping are included in LRA Table 2.3.3-2 subject to an AMR, the staff finds the applicant’s
response to RAI 2.3.3.2-1 acceptable. Therefore, the staff considers its concern described in
RAI 2.3.3.2-1 resolved.

RAI 2.3.3.2-2. License renewal boundary drawing LR-DRE-M-32, “Shutdown Reactor Cooling
Piping,” (at C-9) shows relief valve RV 2-1099-29, and the associated piping to the header, in
scope (colored Green). However, the equivalent relief valve, RV 3-1099-29, on LR-DRE-M-
363, “Shutdown Reactor Cooling Piping,” (at C-9) is shown not in scope (not color coded). The
staff believes that RV 3-1099-29 on LR-DRE-M-363 should be in scope for the same reason
that RV 2-1099-29 on LR-DRE-M-32 is in scope. The relief valve provides a passive intended
function. Please provide a justification for the exclusion of RV 3-1099-29 on LR-DRE-M-363
and the associated piping to the main header.

Applicant’s Response and Staff’s Evaluation

The applicant’s response to RAI 2.3.3.2-2 is that boundary diagram LR-DRE-M-363 should
have highlighted valve 3-1099-29 and the associated piping to the main header. However,
Dresden Station has plans to remove these valves from the plant design. Since the LRA was
prepared, a modification was completed under engineering change (EC) 338910 that removed
relief valve 3-1099-29 and replaced it with a blind flange. EC 340263, to remove relief valve
2-1099-29 from Dresden Unit 2, has not yet been implemented.

Based on its review of the applicant’s clarification discussed above, the staff finds the
applicant’s response to RAI 2.3.3.2-2 acceptable because the subject valve will be removed
and replaced with a blind flange. Therefore, the staff considers its concern described in RAI
2.3.3.2-2 resolved.

2.3.3.2.3 Conclusions
The staff reviewed LRA Section 2.3.3.2, the accompanying scoping boundary drawings, and the
applicant’s response to RAls, to determine whether any SSCs within the scope of license

renewal had not been identified by the applicant. In addition, the staff performed an
independent assessment to determine whether any components that should be subject to an
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AMR were not identified by the applicant. No omissions were found. On the basis of its review,
the staff concludes that the applicant has adequately identified the components of the SDCS
that are within the scope of license renewal, as required by 10 CFR 54.4(a), and that the
applicant has adequately identified the components of the SDCS that are subject to an AMR, as
required by 10 CFR 54.21(a)(1).

2.3.3.3 Control Rod Drive Hydraulic System
2.3.3.3.1 Summary of Technical Information in the Application

The applicant described the control rod drive hydraulic (CRDH) system in LRA Section 2.3.3.3
and provided a list of components subject to an AMR in LRA Table 2.3.3-3.

The purpose of the CRDH system is to (1) control changes in reactivity by incrementally
positioning the control rods in response to signals from the reactor manual control system, and
(2) shut down the reactor quickly by rapidly inserting control rods into the core in response to
manual or automatic signal. The CRDH system is made up of supply pumps, filters, strainers,
control valves, and associated instrumentation and controllers. The CRDH system provides
water at the required pressures to the hydraulic control units for cooling and all types of
required control rod motion. The CRDH system allows control rod withdrawal or insertion at a
limited rate, one rod at a time, for power level control and flux shaping during reactor operation.

Using the methodology described in LRA Section 2.1.4.1 for identifying mechanical components
within the scope of license renewal, the applicant identified the following intended CRDH
system functions:

* Provide reactivity control to rapidly shut down (scram) the reactor under appropriate
conditions.

* Provide pressure boundary to support integrity of the reactor coolant pressure boundary and
to support in-scope pressure boundaries at interfaces with other in-scope systems.

* Provide (1) scram discharge volume vent and drain isolation valves which are credited to
remain closed in the 10 CFR 50, Appendix R fire event, and (2) alternate rod insertion
capability which is credited in the ATWS event. At Dresden only, CRDH system water
supply to the vessel is credited in the 10 CFR 50, Appendix R fire event. Also at Dresden
only, CRDH system contains components that are relied upon for compliance with 10 CFR
50.49, environmental qualification of electric equipment important to safety for nuclear
power plants.

* Preclude occurring of adverse effects on safety-related SSCs by maintaining sufficient
integrity of non-safety-related components that could be a hazard to safety-related SSCs so
that the intended function of safety-related SSCs is not adversely affected.

In LRA Section 2.3.3.3, the applicant described the evaluation boundary of the CRDH system.
In addition, the applicant highlighted those portions of the CRDH system and its structures and
components that are within the scope of the Rule in the P&l drawings listed as references in
LRA Section 2.3.3.3. Also, based on the methodology described in LRA Section 2.1.5 for
identifying the mechanical components subject to an AMR, the applicant identified the following
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component groups and their intended functions within the CRDH system in LRA Table 2.3.3-3
as being within the scope of license renewal and subject to an AMR at Dresden:

accumulators (pressure boundary)

closure bolting (pressure boundary)

dampeners (pressure boundary, Quad Cities only)
dampeners (spacial interaction, Quad Cities only)
filters/strainers (pressure boundary)

filters/strainers (filter)

flow elements (spacial interaction)

flow elements (pressure boundary, Dresden only)

NSR vents or drains, piping, and valves (attached support)
piping and fittings, including dampeners and tubing (pressure boundary)
piping and fittings (spacial interaction)

piping and fittings (attached support)

pumps (pressure boundary) (Dresden only)

restricting orifices (pressure boundary, Dresden only)
rupture discs (pressure boundary)

tanks, including accumulators (pressure boundary)

tubing (pressure boundary)

valves (pressure boundary)

valves (spacial interaction)

valves (attached support)

2.3.3.3.2 Staff Evaluation

The staff reviewed LRA Section 2.3.3.3, Dresden UFSAR Section 4.6.3, and Quad Cities
UFSAR Section 4.6.3 to determine whether there is reasonable assurance that the CRDH
system components within the scope of license renewal and subject to an AMR have been
identified in accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff's review was
conducted in accordance with Section 2.3 of NUREG-1800.

In the performance of the review, the staff reviewed the UFSARSs to determine if there were any
system functions that were not identified in accordance with the requirements of 10 CFR 54.4
as an intended function of the CRDH system in the LRA.

Also, the staff selected system functions described in the UFSARSs that were set forth in 10
CFR 54.4 to verify that components having intended functions were not omitted from the scope
of the Rule. The staff also focused on components that were not identified as being subject to
an AMR to determine if any components were omitted.

To verify that the applicant identified the components of the CRDH that are within the scope of
license renewal and subject to an AMR in accordance with 10 CFR 54.4 and 10 CFR
54.21(a)(1), respectively, the staff compared the referenced P&l drawings to the system
drawings and system descriptions in the UFSARSs to ensure that the referenced P&l drawings
were representative of the CRDH. The staff then reviewed the referenced P&l drawings to
verify that those portions of the CRDH that meet the scoping requirements of 10 CFR 54.4 are
included within the scope of license renewal and are identified as such by the applicant in LRA
Section 2.3.3.3; and that the applicant identified all CRDH components within the scope of
license renewal and subject to an AMR in accordance with 10 CFR 54.4 and
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10 CFR 54.21(a)(1).

The staff’s review of LRA Section 2.3.3.3 identified areas in which additional information is
necessary to complete the staff’s review of the applicant’s scoping and screening results.
Therefore, by the August 4, 2003, letter, the staff issued RAIs to the applicant concerning the
specific items to determine whether the applicant has properly applied the scoping and
screening criteria of 10 CFR 54.4 and 10 CFR 54.21(a)(1). The staff's RAIs and the applicant’s
responses by letter, dated October 3, 2003, and supplemented by letter, dated December 17,
2003, are described below.

RAI 2.3.3.3-1. License renewal boundary diagram LR-QDC-M-41-1 for Quad Cities Unit 1
excludes the following sections of piping from the scope of license renewal, while piping at both
ends of these sections is identified as in scope:

1-0314A-1/2"-A (section from locations A-7 to E-9)
1-0314B-1/2"-A (section from locations A-4 to E-2)
1-0314-2"-A (section from locations A-5 to A-6)
1-0313-1"-C (section from locations B-5 to B-6)
1-0315-1"-A (section from locations B-5 to B-6)

License renewal boundary diagram LR-QDC-M-83-1 excludes the corresponding sections of
Quad Cities Unit 2 from the scope of license renewal. As such, the staff was unable to verify
the acceptability of the applicant’s system scoping and screening results. Therefore, the staff
requested the applicant to justify the exclusion of the above sections from the scope of license
renewal and an AMR.

Applicant’'s Response and Staff’s Evaluation

In the response to RAI 2.3.3.3-1, the applicant stated that it performed a plant walkdown on
non-safety-related control rod drive (CRD) hydraulic piping at Quad Cities to identify those
portions that could interact with safety-related SSCs. Portions of the non-safety-related piping
were included in the scope of license renewal for either spatial considerations or because the
piping is attached to safety-related SSCs. Because of the proximity of the CRDH headers to
safety-related components, some situations exist where portions of piping in the center of a
pipe run cannot spatially interact with any safety-related SSCs. For this reason, they were
excluded from the scope of license renewal.

Based on its review of the applicant’s clarification discussed above, the staff finds the
applicant’s response to RAI 2.3.3.3-1 acceptable because the excluded portions are non-safety-
related and not in the proximity of any safety-related SSCs. Therefore, the staff considers its
concern described in RAI 2.3.3.3-1 resolved.

RAI 2.3.3.3-2. License renewal boundary diagram LR-QDC-M-41-2 for Quad Cities Unit 1
excludes the piping from the exhaust water header and fittings and the pressure indicator
1-0302-77 from the scope of license renewal. However, the corresponding components for
Quad Cities Unit 2 are identified as in the scope of license renewal per 10 CFR 54.4(a)(2)
(license renewal boundary diagram LR-QDC-M-83-2). As such, the staff was unable to verify
the acceptability of the applicant’s system scoping and screening results. Therefore, the staff
requested the applicant to justify exclusion of the above components of Quad Cities Unit 1 from
the scope of license renewal and an AMR.
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Applicant’'s Response and Staff’s Evaluation

In the response to RAI 2.3.3.3-2, the applicant stated that it performed a plant walkdown on
non-safety-related CRD hydraulic piping at Quad Cities to identify those portions that could
interact with safety-related SSCs. Those portions of the non-safety-related piping on
LR-QDC-M-41-2 and LR-QDC-M-83-2 were included in the scope of license renewal for spatial
interaction with safety-related SSCs. The piping from the exhaust water header and fittings and
the pressure indicator 1(2)-0302-77 cannot spatially interact with safety-related SSCs and were
not included in the scope of license renewal. The applicant noted that it color-coded these
components incorrectly as in scope of license renewal on LR-QDC-M-83-2 for Quad Cities Unit
2. The applicant also noted that boundary diagram LR-QDC-M-41-2 correctly identifies those
portions falling within the scope of license renewal.

Based on its review of the applicant’s clarification discussed above, the staff finds that the
applicant’s response to RAI 2.3.3.3-2 acceptable because the excluded portions are non-safety-
related and not in the proximity of any safety-related SSCs. Therefore, the staff considers its
concern described in RAI 2.3.3.3-2 resolved.

RAI 2.3.3.3-3. Several solenoid valves shown in license renewal boundary diagram
LR-QDC-M-41-2 for Quad Cities Unit 1 (e.g., SO 1-0302-19A at location F-1) are identified as
within the scope of license renewal. However, the piping connections to these valves are
excluded from the scope of license renewal. As such, the staff was unable to verify the
acceptability of the applicant’s system scoping and screening results. Therefore, the staff
requested the applicant to justify exclusion of the above components from the scope of license
renewal and an AMR.

Applicant’s Response and Staff's Evaluation

In response to RAI 2.3.3.3-3, the applicant stated that the piping in question is non-safety-
related instrument air system. The failure of this non-safety-related instrument air support
system piping will not affect any of the CRDH system’s intended functions. Loss of instrument
air will cause the CRD scram valves to fail open, inserting the control rods into the core and
causing other air-operated CRDH system valves to fail in their fail-safe positions. There are
small segments of safety related instrument air piping (such as that connecting solenoid valves
SO 1-0305-117 and SO 1-0305-118) for each CRD hydraulic control unit that are included in
the scope of license renewal.

Based on its review of the applicant’s clarification discussed above, the staff finds the
applicant’s response to RAI 2.3.3.3-3 acceptable because the applicant stated that the piping in
question is non-safety-related instrument air system; the failure of this non-safety related
instrument air support system piping will not affect any of the CRDH system’s intended
functions; and the small segments of safety-related instrument air piping for each CRD
hydraulic control unit are included in the scope of license renewal. Therefore, the staff
considers its concern described in RAI 2.3.3.3-3 resolved.

RAI 2.3.3.3-4. License renewal boundary diagram LR-QDC-M-41-2 for Quad Cities Unit 1
shows the pressure indicator, component Pl 1-032-80, as within the scope of license renewal.
However, a similar component at the same location, pressure switch, component PS 1-032-81
is excluded from the scope of license renewal. As such, the staff was unable to verify the
acceptability of the applicant’s system scoping and screening results. Therefore, the staff
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requested the applicant to justify exclusion of component Pl 1-032-80 from the scope of license
renewal and an AMR.

Applicant’s Response and Staff’s Evaluation

In the response to RAI 2.3.3.3-4, the applicant stated that pressure indicator Pl 1-0302-80,
manual instrument shutoff valve 1-0302-80, and the connecting tubing to the non-safety-related
instrument air system should not have been highlighted on boundary diagram LR-QDC-M-41-2.
As stated in the response to RAI 2.3.3.3-3, the failure of this non-safety-related instrument air
support system piping will not affect any of the CRDH system’s intended functions. Therefore,
both PI1-0302-80 and PS 1-0302-81 are outside the scope of license renewal.

Based on its review of the applicant’s clarification discussed above, the staff finds that the
applicant’s response to RAI 2.3.3.3-4 is in accordance with the criteria set forth in 10 CFR
54.4(a) and acceptable. Therefore, the staff considers its concern described in RAI 2.3.3.3-4
resolved.

RAI 2.3.3.3-5. License renewal boundary diagram LR-QDC-M-41-2 identified CRDs as within
the scope of license renewal. However, LRA Table 2.3.3-3 does not list CRDs as within the
scope of license renewal. As such, the staff was unable to verify the acceptability of the
applicant’s system scoping and screening results. Therefore, the staff requested the applicant
to justify the exclusion of CRDs from LRA Table 2.3.3-3.

Applicant’'s Response and Staff’s Evaluation

In response to RAI 2.3.3.3-5, the applicant stated that component groups listed in LRA Table
2.3.3-3 only include those components requiring an AMR. Although CRDs are in the scope of
license renewal, they were screened as “active” components. As such, they do not require an
AMR and were not included in LRA Table 2.3.3-3.

Based on its review, the staff concurs with the applicant’s clarification that CRDs are in the
scope of license renewal, however, they are active components and not subject to an AMR.
Therefore, the staff finds that the applicant’s response to RAI 2.3.3.3-5 is in accordance with
the criteria set forth in 10 CFR 54.4(a) and acceptable. The staff considers its concern
described in RAI 2.3.3.3-5 resolved.

RAI 2.3.3.3-6. License renewal boundary diagram LR-QDC-M-41-2 for Quad Cities Unit 1
shows that the license renewal boundary for 2% inch piping section at location B-10 ends at an
undistinguishable location. As such, the staff was unable to verify the acceptability of the
applicant’s system scoping and screening results. Therefore, the staff requested the applicant
to explain why (1) the piping section up to and including valve 1-0301-7, and (2) the
corresponding piping section of Quad Cities Unit 2 (license renewal boundary diagram
LR-QDC-M-83-2) up to and including valve 2-0301-7, were excluded from the scope of license
renewal.

Applicant's Response and Staff’'s Evaluation
In the response to RAI 2.3.3.3-6, the applicant stated that it performed a plant walkdown on

non-safety-related CRDH. Portions of non-safety-related CRD hydraulic components depicted
on boundary diagrams LR-QDC-M-41-2 and LR-QDC-M-83-2 are included in the scope of
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license renewal because the components could spatially interact with safety-related SSCs
located in the same area. The CRD pump discharge line, 1(2)-8302C-2 ¥2", is included in the
scope of license renewal from the point that the line enters the reactor building (A-10) to where
that line and others downstream of it no longer can spatially interact with safety-related SSCs.

Based on its review of the applicant’s clarification discussed above, the staff finds that the
applicant’s response to RAI 2.3.3.3-6 is in accordance with the criteria set forth in 10 CFR
54.4(a) and acceptable. Therefore, the staff considers its concern described in RAI 2.3.3.3-6
resolved.

RAI 2.3.3.3-7. License renewal boundary diagram LR-QDC-M-83-1 for Quad Cities Unit 2
excludes the following 3/4 inch-diameter sections of piping between the reducer and the quick
disconnect from the scope of license renewal:

line containing valve 2-0301-139A at location A-7
line containing valve 2-0301-138A at location A-7
line containing valve 2-0301-137A at location B-7
line containing valve 2-0301-136A at location C-7
line containing valve 2-0301-136B at location C-4

However, license renewal boundary diagram LR-QDC-M-41-1 shows that the corresponding
sections of Quad Cities Unit 1 are included in the scope of license renewal. As such, the staff
was unable to verify the acceptability of the applicant’s system scoping and screening results.
Therefore, the staff requested (in RAI 2.3.3.3-7) the applicant to justify the exclusions of the
above sections of Quad Cities Unit 2 from the scope of license renewal and an AMR.

Applicant’s Response and Staff's Evaluation

In the response to RAI 2.3.3.3-7, the applicant stated that lines and valves 2-0301-136A,
2-0301-136B, 2-0301-137A, 2-0301-138A, and 2-0301-139A are included in the scope of
license renewal. Boundary diagram LR-QDC-M-83-1 should have highlighted the components.
They are included in LRA Table 2.3.3-3, under component group “NSR vents or drains, piping
and valves (attached support).”

Based on its review of the applicant’s clarification discussed above, the staff finds the
applicant’s response to RAI 2.3.3.3-7 acceptable because it is in accordance with the criteria
set forth in 10 CFR 54.4 and 10 CFR 54.21(a)(1). Therefore, the staff considers the concern
described in RAI 2.3.3.3-7 resolved.

RAI 2.3.3.3-8. License renewal boundary diagram LR-DRE-M-34-1 for Dresden Unit 2 shows
that the license renewal boundary for 1% inch piping section at location B-5 (cooling water
pressure control station) ends at normally open valve 2-0301-72. The staff was not certain
whether the license renewal boundary should continue beyond this valve. As such, the staff
was unable to verify the acceptability of the applicant’s system scoping and screening results.
Therefore, the staff requested the applicant to explain why (1) the piping section beyond this
value, and (2) the corresponding piping section of Dresden Unit 3 (license renewal boundary
diagram LR-DRE-M-365-1) beyond valve 3-0301-72 were excluded from the scope of license
renewal.
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Applicant’'s Response and Staff’s Evaluation

In the response to RAI 2.3.3.3-8, the applicant stated that it expanded the in-scope portion of
the Dresden CRDH system as shown on license renewal boundary diagrams LR-DRE-M-34-1
and LR-DRE-M-365-1 to include all downstream pipe lines that would be isolated by closing
valve 2(3)-0301-72. The applicant made this change in its responses to RAI 2.1-02 and to
Supplement RAI 2.1-02b. The expanded boundary includes all of the piping, fittings, valves,
and piping components downstream of valve 2(3)-0301-72, up to and including points of
termination at blank flanges, at normally closed vent or drain valves, at instrumentation, or at
points of interface with portions of the piping system already designated as in-scope for license
renewal. The additional piping, fittings, valves, and piping components the applicant included
in-scope are constructed of the same materials, are in the same environments, and perform the
same intended functions as components listed in LRA Table 2.3.3-3. Therefore, LRA Table
2.3.3-3, which lists components groups of CRDH system requiring aging management review,
needed no change to encompass the expanded in-scope boundary.

Based on its review of the applicant’s expanded in-scope boundary discussed above, the staff
finds the applicant’s response to RAI 2.3.3.3-8 acceptable because it is in accordance with the
criteria set forth in 10 CFR 54.4 and 10 CFR 54.21(a)(1). Therefore, the staff considers the
concern described in RAI 2.3.3.3-8 resolved.

RAI 2.3.3.3-9. License renewal boundary diagram LR-DRE-M-365-1 for Dresden Unit 3
excludes the following sections of piping from the scope of license renewal:

e from valve 3-0301-60 to and including valve 3-0301-61 at location B-4
« from valve 3-0301-53 to and including valve 3-0301-54 at location B-2

However, the corresponding sections of Dresden Unit 2 are included in the scope of license
renewal (license renewal boundary diagram LR-DRE-M-34-1). As such, the staff was unable to
verify the acceptability of the applicant’s system scoping and screening results. Therefore, the
staff requested the applicant to justify the exclusions of the above sections of Dresden Unit 3
from the scope of license renewal and an AMR.

Applicant’'s Response and Staff’s Evaluation

In the response to RAI 2.3.3.3-9, the applicant stated that it expanded the in-scope portion of
the Dresden CRDH system to include sections of piping (1) from valve 3-0301-60 to and
including valve 3-0301-61 and (2) from valve 3-0301-53 to and including valve 3-0301-54 as
shown on License Renewal Boundary Diagram LR-DRE-M-365-1. This boundary expansion
added active instruments dPT3-302-61 and dPT3-302-88 and their associated vent and
equalizing valves. The additional piping/tubing and valves (passive components) the applicant
included in-scope are constructed of the same materials, are in the same environments, and
perform the same intended functions as components listed in LRA Table 2.3.3-3. Therefore,
LRA Table 2.3.3-3, which lists components groups of CRDH system requiring aging
management review, needed no change to encompass the expanded in-scope boundary.

Based on its review of the applicant’s expanded in-scope boundary discussed above, the staff
finds the applicant’s response to RAI 2.3.3.3-9 acceptable because it is in accordance with the
criteria set forth in 10 CFR 54.4 and 10 CFR 54.21(a)(1). Therefore, the staff considers the
concern described in RAI 2.3.3.3-9 resolved.
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RAI 2.3.3.3-10. License renewal boundary diagram LR-DRE-M-34-1 for Dresden Unit 2 shows
that the license renewal boundary ends at valves 2-0301-67A and 2-0301-67B at locations C-5
and B-5 (stabilizing valves). The staff was not certain whether the license renewal boundary
should continue beyond these valves. As such, the staff was unable to verify the acceptability
of the applicant’s system scoping and screening results. Therefore, the staff requested the
applicant to explain why (1) the piping section beyond these valves, and (2) the corresponding
piping sections of Dresden Unit 3 (license renewal boundary diagram LR-DRE-M-365-1)
beyond valves 3-0301-67A and 3-0301-67B, were excluded from the scope of license renewal.

Applicant’s Response and Staff's Evaluation

In the response to RAI 2.3.3.3-10, the applicant stated that it expanded the in-scope portion of
the Dresden CRDH system as shown on License Renewal Boundary Diagrams LR-DRE-M-34-1
and LR-DRE-M-365-1 to include all downstream pipe lines that would be isolated by closing
valves 2(3)-0301-67A and 2(3)-0301-67B. The applicant made this change in its responses to
RAI 2.1-02 and to Supplement RAI 2.1-02b. The expanded boundary includes all of the piping,
fittings, valves, and piping components downstream of valves 2(3)-0301-67A and
2(3)-0301-67B, up to and including points of termination at blank flanges, at normally closed
vent or drain valves, at instrumentation, or at points of interface with portions of the piping
system already designated as in-scope for license renewal. The additional piping, fittings,
valves, and piping components the applicant included in-scope are constructed of the same
materials, are in the same environments, and perform the same intended functions as
components listed in LRA Table 2.3.3-3. Therefore, LRA Table 2.3.3-3, which lists components
groups of CRDH system requiring aging management review, needed no change to encompass
the expanded in-scope boundary.

Based on its review of the applicant’s expanded in-scope boundary discussed above, the staff
finds the applicant’s response to RAI 2.3.3.3-10 acceptable because it is in accordance with the
criteria set forth in 10 CFR 54.4 and 10 CFR 54.21(a)(1). Therefore, the staff considers the
concern described in RAI 2.3.3.3-10 resolved.

2.3.3.3.3 Conclusions

The staff reviewed LRA Section 2.3.3.3, the accompanying scoping boundary drawings, and the
applicant’s response to RAIs, to determine whether any SSCs within the scope of license
renewal had not been identified by the applicant. In addition, the staff performed an
independent assessment to determine whether any components that should be subject to an
AMR were not identified by the applicant. No omissions were found. On the basis of its review,
the staff concludes that the applicant has adequately identified the components of the CRDH
system that are within the scope of license renewal, as required by 10 CFR 54.4(a), and that
the applicant has adequately identified the components of the CRDH system that are subject to
an AMR, as required by 10 CFR 54.21(a)(1).

2.3.3.4 Reactor Water Cleanup System
2.3.3.4.1 Summary of Technical Information in the Application

The applicant described the reactor water cleanup (RWCU) system in LRA Section 2.3.3.4 and
provided a list of components subject to an AMR in LRA Table 2.3.3-4.
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The RWCU system has the functions to remove insoluble, waterborne activation products from
reactor coolant; prevent soluble inorganic impurities (i.e., chlorides) from concentrating in the
reactor coolant and exceeding specified water quality limits; reduce beta and gamma radiation
sources in the reactor coolant resulting from the presence of corrosion and fission products;
and remove water from the reactor coolant system at reduced activity levels during startup and
shutdown.

Using the methodology described in LRA Section 2.1.4.1 for identifying the mechanical
components within the scope of license renewal, the applicant identified the following RWCU
system intended functions:

e pressure boundary—maintains the integrity of the reactor coolant pressure boundary

e primary containment isolation—provides containment isolation for those portions of the
system that interface with the primary containment

e supports ESF function(s)—supports the ESF function of the standby liquid control system
by shutdown of RWCU pumps and closure of RWCU valves to prevent dilution or removal
of the injected boron

» credited in regulated event(s)—credited in evaluation of the Appendix R fire and in the
ATWS events (The system also contains components relied upon for compliance with 10
CFR 50.49 (EQ))

e preclude adverse effects on safety-related SSCs—maintains sufficient integrity of non-
safety-related components that could be a hazard to safety-related SSCs so that the
intended function of safety-related SSCs is not adversely affected

The RWCU system consists of pumps, regenerative and nonregenerative heat exchangers,
demineralizers, filters (Quad Cities only), containment isolation valves, and associated piping,
valves, and instrumentation and controls. The system provides continuous purification of a
portion of the reactor coolant recirculation flow with a minimum of heat loss and water loss from
the cycle. It can be operated during startup, shutdown, refueling operations, and during normal
operation. The system takes suction from the reactor recirculation system at the shutdown
cooling system connection at Dresden and the reactor recirculation pump suction connection at
Quad Cities, and the reactor vessel bottom drain connection. From these two suction sources,
reactor water impurities are removed by directing the flow through the system’s major
components, piping, and supporting components, and then back to the reactor vessel via the
feedwater system at Dresden and via the RCIC system at Quad Cities. The regenerative heat
exchangers transfer heat from the water leaving the reactor to the water returning to the
reactor. The nonregenerative heat exchangers are cooled by water from the RBCCW system.

Containment isolation capability is provided by four motor-operated containment isolation
valves. The RWCU system maintains the integrity of the reactor coolant pressure boundary
and the RWCU system can be isolated from the reactor coolant system by closure of the
containment isolation valves.

During refueling at Quad Cities, the RWCU system, in conjunction with the fuel pool filter
demineralizers, maintains fuel pool water clarity and reduced activity levels.
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In LRA Section 2.3.3.4, the applicant described the evaluation boundary of the RWCU system.
In addition, the applicant highlighted those portions of the RWCU system and its structures and
components that are within the scope of the Rule in the P&l drawings listed as references in
LRA Section 2.3.3.4. Also, based on the methodology described in LRA Section 2.1.5 for
identifying the mechanical components subject to an AMR, the applicant identified the following
component groups and their intended functions within the RWCU system in LRA Table 2.3.3-4
as being within the scope of license renewal and subject to an AMR:

closure bolting (pressure boundary)

NSR vents or drains, piping, and valves (structural integrity/attached support)
piping and fittings (pressure boundary)

piping and fittings (structural integrity/attached support)

piping and fittings (spatial interaction, Quad Cities only)

small bore piping and fittings (pressure boundary)

sight glasses (structural integrity/attached support, Dresden Only)

valves (pressure boundary)

valves (structural integrity/attached support)

valves (spatial interaction, Quad Cities only)

2.3.3.4.2 Staff Evaluation

The staff reviewed LRA Section 2.3.3.4, Dresden UFSAR Section 5.4.8 and Quad Cities
UFSAR Section 5.4.8. Additionally, the staff reviewed other UFSAR sections that discussed the
RWCU system to determine whether there is reasonable assurance that the RWCU system
components within the scope of license renewal and subject to an AMR have been identified in
accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1). At Dresden these sections included
3.29,36.1,36.2,3.11.1,5.0,5.1,5.2.3,7.1.3,7.3.2,7.5.2,9.1.4,9.2.6, 9.3.2,9.3.5, 11.5.2.6,
12.2,12.3.2,123A.3, 14.2.4, 15.6.4, and 15.8.6. At Quad Cities these sections included 3.6.1,
3.11.1,5.1.3,5.2.3,5.4.3,5.4.7,5.4.8,7.1.3,7.3.1,9.1.3,9.2.3,9.2.6, 9.3.1, 9.3.2, 9.3.5,
10.4.6,11.2.2,11.5.2, 12.2, and 12.3.2. The staff's review was conducted in accordance with
Section 2.3 of NUREG-1800.

In the performance of the review, the staff reviewed the UFSARSs to determine if there were any
system functions that were not identified in accordance with the requirements of 10 CFR 54.4
as an intended function of the RWCU system in the LRA. The staff did not identify any
omissions.

Also, the staff selected system functions described in the UFSARSs that were set forth in

10 CFR 54.4 to verify that components having intended functions were not omitted from the
scope of the Rule. The staff also focused on components that were not identified as being
subject to an AMR to determine if any components were omitted.

To verify that the applicant identified the components of the RWCU system that are within the
scope of license renewal and subject to an AMR in accordance with 10 CFR 54.4 and

10 CFR 54.21(a)(1), respectively, the staff compared the referenced P&l drawings to the
system drawings and system descriptions in the UFSARSs to ensure that the referenced P&l
drawings were representative of the RWCU system. The staff then reviewed the referenced
P&l drawings to verify that those portions of the RWCU system that meet the scoping
requirements of 10 CFR 54.4 are included within the scope of license renewal and are identified
as such by the applicant in LRA Section 2.3.3.4 and that the applicant identified all RWCU
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system components within the scope of license renewal and subject to an AMR in accordance
with 10 CFR 54.4 and 10 CFR 54.21(a)(1).

The staff found that those portions of the RWCU system that meet the scoping requirements of
10 CFR 54.4 are included within the scope of license renewal and are identified as such by the
applicant in LRA Section 2.3.3.4 and that the RWCU system components that are subject to an
AMR in accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1) are included in LRA

Table 2.3.3-4. The staff did not identify any omissions.

2.3.3.4.3 Conclusions

The staff reviewed LRA Section 2.3.3.4 and the accompanying scoping boundary drawings to
determine whether any SSCs within the scope of license renewal had not been identified by the
applicant. In addition, the staff performed an independent assessment to determine whether
any components that should be subject to an AMR were not identified by the applicant. No
omissions were found. On the basis of its review, the staff concludes that the applicant has
adequately identified the components of the RWCU system that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
components of the RWCU system that are subject to an AMR, as required by 10 CFR
54.21(a)(1).

2.3.3.5 Fire Protection System
2.3.3.5.1 Summary of Technical Information in the Application

The applicant describes the fire protection (FP) system in LRA Section 2.3.3.5 and provides a
list of component groups subject to an AMR in LRA Table 2.3.3.5.

The FP systems provide the means for detecting, alarming, isolating, and suppressing fires at
Dresden Units 2 and 3 and Quad Cities Units 1 and 2. These systems include the following
subsystems and attributes:

* The fire detection and alarm system, referred to as the fire computer system, is an
instrumentation system that alerts control room operators of a fire and indicates its location.

* The fire suppression system includes fire-fighting equipment such as automatic sprinklers,
Halon 1301 systems, carbon dioxide (CO,) systems, standpipe hose stations, and outside
fire hydrants.

* Fire-rated assemblies are features of plant design and construction (e.g., fire barriers)
which contribute to the separation of fire hazards into zones and fire areas and are
addressed as part of the structure. Fire doors, fire dampers, and penetration seals provide
the necessary closures associated with openings in the fire rated barriers.

The FP systems are relied upon to meet the requirements of 10 CFR 50.48, “Fire Protection
Rule,” and Appendix R to Part 50, “Fire Protection Program for Nuclear Power Facilities
Operating Prior to January 1, 1979.” The plants are divided into unique fire areas as required
by Appendix A of Branch Technical Position (BTP) Auxiliary and Power Conversion System
Branch (APCSB) 9.5-1, “FP for Nuclear Power Plants.” The SSCs satisfying the safe-shutdown
requirements of Appendix R are contained in the safe-shutdown equipment list (SSEL) and
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captured by the review conducted for 10 CFR 54.4(a)(1) and 10 CFR 54.4(a)(2). The applicant
provided technical position papers which summarize the results of the review performed on the
fire protection program (FPP) documents and summarizes the systems and structures
necessary to demonstrate compliance with 10 CFR 50.48.

2.3.3.5.2 Staff Evaluation

The staff reviewed LRA Sections 2.1.3.5 and 2.3.3.5, UFSAR Section 9.5.1, and FP technical
position papers to determine whether there is reasonable assurance that the FP system
components within the scope of license renewal and subject to an AMR have been identified in
accordance with 10 CFR 54.4 and 10 CFR 54.21(a)(1), respectively.

In the performance of the review, the staff selected system functions described in the UFSAR
that were required by 10 CFR 54.4 to verify that components having intended functions were

not omitted from the scope of the Rule. The staff also focused on components that were not

identified as being subject to an AMR to determine if any components were omitted.

The staff also reviewed SERs referenced for the FP program which summarize the FPP and
commitments made to meet 10 CFR 50.48 using the guidelines of Appendix A to BTP APCSB
9.5-1 and Appendix R. The staff sampled portions of these SERs to verify that the functions of
the FP components relied upon to satisfy the provisions of Appendix A to BTP APCSB 9.5-1
and Appendix R were included within the scope of license renewal as intended functions in the
LRA.

After the staff’s initial review of the LRA, the staff identified several concerns regarding the
scoping and screening of FP SSCs required for compliance with 10 CFR 50.48. Section 2.1.3.5
of the LRA states that technical position papers were developed for FP which summarize the
results of a detailed review of the FPP documents demonstrating compliance with

10 CFR 50.48 and 10 CFR 50 Appendix R, Sections III.G, 1113, lll. L, and 111.O. It is unclear that
these position papers also included the licensing commitments contained in the applicant’s
response to Appendix A to the BTP APCSB 9.5-1 and the SERs resulting from the review of
those responses. In a letter dated August 4, 2003, the staff requested that the applicant clarify
that plant commitments contained in FP SERs, and other plant documentation which may also
reflect the plant FP CLB, were included in the development of the technical position papers to
ensure that all FP SSCs relied upon for compliance with 10 CFR 50.48 were included within the
scope of license renewal (RAI 2.3.3.5-1a). In a letter dated October 3, 2003, the applicant
responded that the Dresden and Quad Cities FP position papers identify those SSCs relied
upon to demonstrate compliance with 10 CFR 50.48. These include SSCs credited with
satisfying the commitments contained in the responses to Appendix A to BTP APCSB 9.5-1,
and the SERs resulting from the review of those responses, and SSCs credited with satisfying
any FP SERs issued before BTP APCSB 9.5-1 was published. The staff reviewed the
applicant’s response and agreed that the applicant included these bases in the scoping
process.

LRA Section 2.3.3.5 lists “detects fires” as a system purpose and references the fire computer
system, which includes initiation devices. This fire detection/alarm computer system is not
referenced elsewhere in the LRA, for example, as part of the scoping and screening of the
electrical and instrumentation systems. By letter dated August 4, 2003, the staff requested that
the applicant clarify where the fire detection and alarm systems and components are addressed
in the LRA (RAI 2.3.3.5-1b). In a letter dated October 3, 2003, the applicant responded that
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although the fire computer system, including smoke detectors, heat sensors, pressure/flow
sensors, and actuation devises for preaction systems, is within the scope of license renewal, all
of the components in the system were categorized as “active” based on the determinations
documented in NEI 95-10, Appendix B, and are not subject to an AMR. Therefore, they are not
discussed in LRA Section 2.5, “Scoping and Screening Results: Electrical and Instrumentation
and Control Systems.” The staff reviewed the applicant’s response and agreed that the
components are categorized as active.

The staff reviewed the LRA boundary drawings included with the LRA to assess what portions
of the FP system were in scope. In a letter dated August 4, 2003, the staff asked the applicant
to clarify information contained in the LRA boundary drawings for Dresden (RAI 2.3.3.5-1c
through f). In the response dated October 3, 2003, the applicant provided the following
clarifications.

LR-DRE-M-23-1: LRA boundary drawing LR-DRE-M-23-1 should have highlighted valves PIV 1-4199-
187, PIV 1-4199-188, PIV 1-4199-189, PIV 1-4199-190, PIV 1-4199-194, fire hydrants FH-30, FH-31
at drawing coordinates C-10 and the piping segments associated with these valves and hydrants. The
piping segment up to and including these valves and hydrants are included in the scope of license
renewal. The FP piping, and components down stream of these valves are not included as part of the
plant FP plan and do not perform functions that demonstrate compliance with 10 CFR 50.48. Fire
hydrants FH-8, FH-9 and FH-10 at drawing coordinate A-4 on LRA boundary drawing LR-DRE-M-23-1
and fire hydrant FH-33 at drawing coordinate E-7 on LRA boundary drawing LR-DRE-M-23-1 are within
the scope of license renewal. LRA boundary drawing LR-DRE-M-23-1 should have included those
components within the scope of license renewal.

LR-DRE-M-23-4: The portions of Unit 1 FP piping shown on LRA boundary drawing LR-DRE-M-23-4
that perform functions necessary to demonstrate compliance with 10 CFR 50.48 are the fire hose
stations F21 (drawing coordinate C-8), F22 (drawing coordinate C-5), F23 (drawing coordinate C-6),
F27 (drawing coordinate A-5), F29 (drawing coordinate C-8), and F47 (drawing coordinate C-2), the
West Aux Bay North and South sprinkler systems, and the piping connected to Unit 2 and 3 FP piping
up to and including the isolation values that connect to the Unit 1 piping. The Unit 1 fire hose stations
are in scope because they are included as part of the Dresden Unit 2 and 3 FP plan. The West Aux
Bay North system and South sprinkler system are in scope because of the cable concentrations in the
Unit 1 West Auxiliary Bay, located below the Unit 2 control room. All remaining piping, valves, fire hose
station, service water drops, and sprinkler systems pertaining to Unit 1 are not included as part of the
Dresden Unit 2 and 3 FP plan and do not perform functions that demonstrate compliance with 10 CFR
50.48.

LRA boundary drawing LR-DRE-M-23-4 contains some boundary interfaces that do not end at an
isolation valve. At location A-8, the piping down stream of valve 1-4199-134 up to and including valve
1-4199-264 should not have been highlighted and does not belong within the scope of license renewal.
A small portion of piping down stream of valves 1-4199-314 (drawing coordinate E-6), 1-4199-315
(drawing coordinate E-6) and 1-4199-131 (drawing coordinate D-8) should not have been highlighted.
These portions of pipe do not belong within the scope of license renewal. LRA boundary drawing LR-
DRE-M23-4 should have excluded these components from the scope of license renewal.

LR-DRE-M-23-5: Those portions of Unit 1 FP piping shown on LRA boundary drawing LR-DRE-M-23-5
that perform functions necessary to demonstrate compliance with 10 CFR 50.48 are fire hose stations
F11 (drawing coordinate F-3) and F37 (drawing coordinate B-10), the Unit 1 emergency diesel driven
fire pump (drawing coordinate D-2) and sprinkler system (drawing coordinate F-5), and the piping
connected to the Unit 2 and 3 FP piping up to and including the isolation values that connect to the Unit
1 piping. Fire hose stations F11 and F37 are in scope because they are included as part of the
Dresden Unit 2 and 3 FP plan. The emergency diesel driven fire pump and sprinkler system are in
scope to facilitate protection of the Unit 1 emergency diesel driven fire pump.

All remaining piping, valves, fire hose stations, service water drops, and sprinkler systems pertaining
to Unit 1 are not included in the Dresden Unit 2 and 3 FP plan and do not perform functions necessary
to demonstrate compliance with 10 CFR 50.48. Those FP components falling within the scope of
license renewal can be isolated from those sections outside the scope of license renewal by manually
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closing isolation valves that are within the scope of license renewal. Degradation of any pressure
retaining components located in the out-of-scope portions of the FP system would be identified through
a drop in fire header pressure and isolated.

A review of LRA boundary drawing LR-DRE-M-23-5 identified a boundary interface at drawing
coordinate A-9 that does not at end at an isolation valve. A field walk down determined that this pipe
has been cut and capped. Valve 1-4199-502-DV at drawing coordinate F-6 should have been
highlighted, is within the scope of license renewal and was evaluated for aging management.

LR-DRE-M-4204: The fire sprinkler systems shown in the ISCO makeup pump building rooms A&B on
LRA boundary drawing LR-DRE-M-4204 are within the scope of license renewal and subject to an
AMR. LRA boundary drawing LR-DRE-M-4204 should have included these components within the
scope of license renewal. This sprinkler system was evaluated for aging along with the other sprinkler
systems shown on the boundary diagram.

The staff reviewed the response provided by the applicant and concurs with the changes to the
LRA boundary drawings proposed by the applicant on the basis that these portions of the FP
system are in scope of license renewal.

In a letter dated August 4, 2003, the staff asked the applicant to clarify information contained in
LRA drawing LR-QDC-M-27-1 for Quad Cities (RAI 2.3.3.5-1g). By letter dated October 3,
2003, the applicant supplied the following clarifications. The fire hydrants on LRA boundary
drawing LR-QDC-M-27-1 at drawing coordinates D-1, D-2, and E-4 are within the scope of
license renewal and are subject to an AMR. These fire hydrants should have been highlighted.
The fire hydrants at drawing coordinates F-7, G-6, and G-7 are located downstream of isolation
valve %2-4199-278 (drawing location F-6), are not included as part of the plant FP plan, and do
not perform functions that demonstrate compliance with 10 CFR 50.48. For these reasons,
they were not included within the scope of license renewal. The fire hydrants at drawing
coordinates G-2 and G-3 are incorrectly shown as being located upstream of isolation valve %2-
4199-288. A field walkdown verified that these hydrants are located downstream of isolation
valve %2-4199-288 (drawing coordinate G-4). These hydrants are not included as part of the
plant FP plan and do not perform functions that demonstrate compliance with 10 CFR 50.48.

The staff reviewed the response provided by the applicant and concurs with the clarifications on
the basis of those portions of the FP system that are included in the plant FP plan. The staff
also agrees that the portions of the FP water system located downstream of isolation valve ¥2-4-
199-228 are not in scope of license renewal, since they are not part of the licensing basis.

Section 5.4.6.3 of the Dresden UFSAR states that the Unit 2 and 3 diesel-driven fire pump, or
the Unit 1 diesel-driven fire pump, automatically provide a backup supply of river water to the
FP system on low system pressure. LRA Sections 2.3.3.5 and 2.3.3.13 state that the fire pump
diesels for Dresden are evaluated with the FP system. While the fire pump diesels are
considered active components, and therefore may be excluded from the scope of license
renewal, supporting components and subsystems of the fire pump diesels should appear in
Table 2.3.3.5 of the LRA. In a letter dated August 4, 2003, the staff requested that the
applicant identify the portions of the diesel fire pump that were intended to be included within
the scope of license renewal and clarify how they may be included in LRA Table 2.3.3.5 (RAI
2.3.3.5-1i). In a letter dated October 3, 2003, the applicant submitted the table below to identify
those portions of the diesel fire pump addressed by LRA Table 2.3.3-5.

Long-lived, passive components for the fire pump diesels and diesel fire pump subsystem
Included in LRA Table 2.3.3-5.
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Equipment Description LRA Table 2.3.3-5 Component Group
diesel fire pump suction screens filters/strainers
strainer diesel fire pump deluge system filters/strainers
fire pump diesel cooling water strainer filters/strainers
diesel fire pump room supply air damper fire dampers
fire pump diesel silencer mufflers
diesel fire pump headers piping and fittings
sprinkler system fire pump diesel day tank piping and fittings
fire diesel sprinkler piping and fittings
diesel fire pump pumps
sprinkler system fire pump diesel day tank sprinklers
fire pump diesel oil day tank tanks
diesel fire pump deluge system valves valves
diesel fire pump cross-tie valves valves
fire pump diesel cooling water valves valves
diesel fire pump discharge valves valves
fire pump diesel engine lubrication oil valves valves
diesel fire pump supply valves valves
fire pump diesel day tank valves valves
fire pump diesel instrumentation valves valves

The staff finds the applicant’s response acceptable on the basis that the components of the
diesel fire pump identified are within scope of the license renewal and subject to an AMR.

Since no LRA boundary drawings were provided for the Halon 1301 fire suppression systems,
the staff requested in a letter dated August 4, 2003, that the applicant clarify which systems and
components are within scope and are covered in the AMR (RAI 2.3.3.5-1j). In a letter dated
October 3, 2003, the applicant stated that a P&ID for the Halon 1301 system at Dresden does
not exist. As such, an LRA boundary drawing was not created for that portion of the FP
system. There are three Halon subsystems at Dresden that are completely independent of one
another. These subsystems protect the record retention vault, the process computer room, and
the auxiliary electric equipment room/primary computer room. The Halon 1301 subsystems for
the record retention vault and the process computer room are not included within the scope of
license renewal because they are not included in the plant FP plan and do not perform
functions that demonstrate compliance with 10 CFR 50.48. However, the entire subsystem
supporting the auxiliary electric equipment room/primary computer room is within the scope of
license renewal. LRA Table 2.3.3-5 evaluates these components in component groups—piping
and fittings (including flex hoses, hose reels, hoses, nozzles, tubing, sprinklers, and gaskets of
buried components), aging management reference 3.3.1.5 and 3.3.2.138; and valves (including
nozzles), aging management reference 3.3.2.23 and 3.3.2.260.

The applicant further indicated that the Halon bottles/cylinders are considered consumable FP

equipment, are replaced based on condition, and, therefore, are not considered long-lived
components.
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At Quad Cities, Halon is only used in areas that do not house any safe shutdown equipment
(training building, records storage building, and new computer room). Therefore, the Halon
system at Quad Cities is not within the scope of license renewal because they are not included
in the plant FP plan and do not perform functions that demonstrate compliance with

10 CFR 50.48.

The staff finds the applicant’s response acceptable on the basis that the applicant has included
the Halon system in the Dresden plant auxiliary electric equipment room/primary computer
room in the scope of license renewal as it is included in the Dresden FPP, and excluded the
Halon system at Quad Cities that does not perform an intended function.

The staff identified the use of water shields or baffles referenced in the Quad Cities response to
BTP APCSB 9.5-1 and requested that the applicant confirm that these components were
included within the scope of license renewal and subject to an AMR, or justify their exclusion
(RAI 2.3.3.5-1k). The applicant responded in a letter dated October 3, 2003, that the water
shields referenced in Amendment 2 to the Quad Cities response to BTP APCSB 9.5-1 were
never installed. This configuration was clarified in the Quad Cities Fire Protection Report,
Volume 1, Section 4.3-3889, Revision 13, dated August 2001. Because these shields were
never installed, they are not included within the scope of license renewal.

The staff reviewed the applicant’s response and concurs, on the basis that these shields were
never installed, that they are not included within the scope of license renewal and subject to an
AMR.

Portable equipment, such as fire extinguishers, self-contained breathing air packs, fire hoses,
and portable ductwork, are not included in the LRA. The staff believes that these components
should be within the scope of the license renewal, but exempt from an AMR, because portable
equipment is typically replaced on condition. These standards require the replacement of
portable equipment based on their condition or performance during testing and inspection.
These portable components are not long-lived and are maintained per the NFPA standards,
therefore an AMR is not required. In a letter dated August 4, 2003, the staff requested that the
applicant identify where in the LRA these components are identified as being within the scope
of license renewal, or provide a technical justification for their exclusion (RAI 2.3.3.5.1-l). Ina
letter dated October 3, 2003, the applicant responded that portable FP equipment is included
within the scope of license renewal but is not discussed in the LRA. Section 2.1.5.4 of the LRA
should have been written as in the following section to be consistent with the NRC letter from
Christopher I. Grimes to Douglas J. Walters of NEI, dated March 10, 2000, regarding License
Renewal Issue No. 98-12, “Consumables.”

2.3.3.5.3 Consumable Fire Protection Equipment

Fire extinguishers, self-contained breathing air packs, fire hoses, and portable ductwork (smoke
ejectors) are within the scope of license renewal, but are not subject to aging management
because they are replaced on condition. These components are periodically inspected in
accordance with National Fire Protection Association (NFPA) standards. These standards
require replacement of equipment based on their condition or performance during testing and
inspection. These components are not long-lived and therefore, aging management is not
required.
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2.3.3.5.4 Conclusions

The staff reviewed LRA Section 2.3.3.5, the accompanying scoping boundary drawings, and the
applicant’s response to RAIs, to determine whether any SSCs within the scope of license
renewal had not been identified by the applicant. In addition, the staff performed an
inde