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ABSTRACT

This safety evaluation report (SER) documents the technical review of the Kewaunee Power
Station (KPS) license renewal application (LRA) by the U.S. Nuclear Regulatory Commission
(NRC) staff (the staff). By letter dated August 12, 2008, Dominion Energy Kewaunee, Inc.
(Dominion, DEK, or the applicant) submitted the LRA in accordance with Title 10, Part 54, of the
Code of Federal Regulations, “Requirements for Renewal of Operating Licenses for Nuclear
Power Plants.” Dominion requests renewal of the KPS operating license (Facility Operating
License Number DPR-43) for a period of 20 years beyond the current expiration at midnight on
December 21, 2013.

KPS is located in the Town of Carlton, Wisconsin, in the southeast corner of Kewaunee County,
Wisconsin, on the western shore of Lake Michigan. The staff issued the original construction
permit for KPS on August 6, 1968, and the operating license on December 21, 1973. The plant’s
nuclear steam supply system consists of a 2-loop pressurized water reactor with a dry, ambient
containment (PWR-DRYAMB). The nuclear steam supply system was supplied by
Westinghouse. The balance of the plant was originally designed and constructed by Pioneer
Service and Engineer Company. KPS operates at a licensed power output of

1,772 megawatt-thermal (MW1), with a gross electrical output of approximately

590 megawatt-electric (MWe).

Unless otherwise indicated, this SER presents the status of the staff’s review of information
submitted through October 20, 2010, the cutoff date for consideration in the SER. The four open
items previously identified by the staff for the SER with open items have been closed (see SER
Section 1.5); therefore, no open items remain to be resolved before the final determination is
reached by the staff on the LRA.
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Aging Management Review Results

3.1.2.2.15 Changes in Dimensions Due to Void Swelling

The staff reviewed LRA Section 3.1.2.2.15 and Table 3.1.1, item 3.1.1-33 against the criteria in
SRP-LR Section 3.1.2.2.15. LRA Section 3.1.2.2.15 addresses changes in dimensions due to
void swelling that could occur in stainless steel and Ni-alloy PWR RVI components exposed to
reactor coolant as an aging effect that the applicant will manage, consistent with the SRP-LR,
by the ASME Section Xl ISI, Subsections IWB, IWC, and IWD Program. This AMP is enhanced
with Commitment No. 1, which is also identified in the USAR supplement description of the
program.

SRP-LR Section 3.1.2.2.15 states that:

[c]hanges in dimensions due to void swelling could occur in stainless steel and
nickel alloy PWR reactor internal components exposed to reactor coolant. The
GALL Report recommends no further [AMR] if the applicant provides a
commitment in the FSAR Supplement to (1) participate in the industry programs
for investigating and managing aging effects on reactor internals; (2) evaluate
and implement the results of the industry programs as applicable to the reactor
internals; and (3) upon completion of these programs, but not less than 24
months before entering the period of extended operation, submit an inspection
plan for reactor internals to the NRC for review and approval.

As described in LRA Sections 3.1.2.2.15, A.2.1.2, and B.2.1.2, the applicant made Commitment
No. 1 to enhance its ASME Section XI ISI, Subsections IWB, IWC, and IWD Program to
incorporate all three GALL Report requirements stated above regarding managing aging effects
on RVIs. Therefore, the staff concludes that the applicant’s program meets the SRP-LR

Section 3.1.2.2.15 criteria because using the ASME Section Xl ISI, Subsections IWB, IWC, and
IWD Program with Commitment No. 1 to manage the aging effects due to SCC and IASCC is
consistent with the SRP-LR guidance. The staff also confirmed that LRA Table 3.1.2-2 identified
all GALL AMR Table IV.B2 items under this aging mechanism (IV.B2-1, IV.B2-4, IV.B2-7,
IV.B2-11, IV.B2-15, IV.B2-19, IV.B2-23, IV.B2-27, IV.B2-29, IV.B2-35, IV.B2-39, and IV.B2-41).
The staff concludes that the LRA is consistent with the GALL Report and that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB during the period of extended operation, as
required by 10 CFR 54.21(a)(3).

3.1.2.2.16 Cracking Due to Stress-Corrosion Cracking and Primary Water Stress-Corrosion
Cracking

The staff reviewed LRA Section 3.1.2.2.16 against the criteria in SRP-LR Section 3.1.2.2.16.

Item 1. The staff reviewed LRA Section 3.1.2.2.16.1 against the criteria in SRP-LR

Section 3.1.2.2.16. LRA Table 3.1.1, item 3.1.1-34 describes the cracking due to SCC and
PWSCC of austenitic stainless steel reactor vessel components that were exposed to reactor
coolant. The AMR items corresponding to item 3.1.1-34 include the CRDM pressure housing
and the stainless steel portion of the closure head instrument tubes and spare CRDM
penetrations, bottom head instrument tube penetrations, and closure head CRDM penetrations
(Table 3.1.2-1). The applicant stated that cracking due to SCC of these components is managed
by the ASME Section Xl ISI, Subsections IWB, IWC, and IWD Program and Primary Water
Chemistry Program. The applicant further stated that the programs are consistent with the GALL
Report.
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The staff reviewed LRA item 3.1.1-34 in comparison with the GALL Report, Volume 1, Table 1,
ID 34. In its review, the staff noted that for these components or portion of the components
constructed of austenitic stainless steel, the GALL Report recommends a combination of ASME
Section XI ISI and control of primary water chemistry to manage the effect of cracking due to
SCC. The staff’s reviews of the applicant's ASME Section Xl ISI, Subsections IWB, IWC, and
IWD Program and the Primary Water Chemistry Program are discussed in SER

Sections 3.0.3.2.1 and 3.0.3.1.9, respectively. In its review, the staff found that the applicant’s
programs are consistent with the GALL Report and are, therefore, acceptable.

On the basis of its review, the staff determines that the applicant’s proposed program is
acceptable for managing the cracking due to SCC in austenitic stainless steel reactor vessel
components corresponding to item 3.1.1-34. The staff concludes that the applicant has
demonstrated that the effects of aging for these components will be adequately managed so
that the intended functions will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3).

Steam generator components associated with LRA Section 3.1.2.2.16.1. The components
covered in GALL Report Table 3.1.1, item 3.1.1-35 are applicable to B&W model OTSGs. KPS
has Westinghouse recirculating steam generators, so this item is not applicable to KPS, except
for the case discussed in the following paragraphs.

SRP-LR Section 3.1.2.2.16.1 identifies that cracking due to PWSCC could occur on the primary
coolant side of PWR steel steam generator tube-to-tubesheet welds made or clad with Ni-alloy.
The GALL Report recommends controls of the ASME Code Section Xl ISI, Subsections IWB,
IWC, and IWD and Water Chemistry programs to manage this aging, and recommends no
further AMR for PWSCC of Ni-alloy if the applicant complies with applicable NRC orders and
provides a commitment in its USAR supplement to implement applicable NRC bulletins, GLs,
and staff-accepted industry guidelines. GALL Report Revision 1, Volume 2 addresses this aging
in item 1IV.D2-4, stating the item is applicable to OTSGs, but not to recirculating steam
generators.

USAR Section 4.2.2.6 states that the applicant’s steam generator tubes are fabricated from
Alloy 690TT (Thermally Treated), that the side of the tubesheet in contact with the reactor
coolant is clad with Inconel (Alloy 600 in USAR Table 4.2-1), and that the tube-to-tubesheet
joints are welded.

The staff noted that the ASME Code Section Xl does not require inspection of the
tube-to-tubesheet welds. In addition, no specific NRC orders or bulletins address inspection
requirements for these welds. The staff’'s concern is that, if the tubesheet cladding is Alloy 600,
autogenous tube-to-tubesheet welds may not have sufficient chromium content to prevent
initiation of PWSCC, even when the steam generator tubes are made from Alloy 690TT, which
is the configuration of the applicant’s steam generator tubes. Consequently, such a PWSCC
crack initiated in this region, close to a tube, could propagate into or through the weld, causing a
failure of the weld and of the RCPB, even for recirculating steam generators such as those of
the applicant. Therefore, because the NRC has not approved a redefinition of the pressure
boundary for these steam generators in which the autogenous tube-to-tubesheet weld is no
longer included, the staff considers that the effectiveness of the primary water chemistry
program should be verified to ensure PWSCC cracking is not occurring.
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In a conference call on October 13, 2010, between the staff and the applicant, the staff
questioned how cracking in the applicant’s steam generator tube-to-tubesheet welds will be
managed if that material is susceptible to PWSCC. The applicant agreed to provide information
on its management of this issue.

In its response dated October 20, 2010, the applicant stated that it will commit to developing a
plan to address potential failure of the steam generator primary-to-secondary pressure
boundary due to PWSCC cracking of tube-to-tubesheet welds. The applicant further stated that
the plan will consist of two resolution options:

° In the first option, the applicant stated that it would perform an analytical evaluation of
the steam generator tube-to-tubesheet welds in order to establish a technical basis for
concluding that the structural integrity of the steam generator tube-to-tubesheet interface
is adequately maintained even with the presence of tube-to-tubesheet weld cracking,
and that the steam generator tube-to-tubesheet weld is not required for the RCPB.

° In the second option, the applicant stated that it would perform a one-time inspection of
a representative number of tube-to-tubesheet welds in each steam generator to
determine if PWSCC cracking is present. The applicant also stated that if weld cracking
is identified, the condition will be resolved through repair or engineering evaluation for
continued service, as appropriate, and that an ongoing monitoring program will be
established to perform routine inspections of tube-to-tubesheet welds for the remaining
life of the steam generators.

Moreover, the applicant stated that it will develop its plan prior to the period of extended
operation. As described in its response to RAI 3.1.2.2.13-1a dated September 23, 2010, the
applicant explained that the lower portions of its steam generators, including the tubes and
tubesheets, have accumulated less than 10 years of service time since having been replaced in
2001. Considering this limited service time of the replaced portions of the steam generators, the
applicant further stated that the implementation of its plan, including weld inspections for the
presence of PWSCC cracking if necessary, will be completed prior to 50 years of plant
operation (i.e., prior to 2023). Finally, the applicant stated that Commitment No. 53, covering the
above plan to manage the aging effect due to PWSCC of steam generator tube-to-tubesheet
welds, will be added to LRA Appendix A, USAR Table A6.0-1.

Based on its review, the staff finds the applicant’s plan and associated Commitment No. 53
acceptable because the applicant stated that it will manage the aging effect of cracking due to
PWSCC in the steam generator tube-to-tubesheet welds either by demonstrating that those
welds do not have a structural integrity or pressure boundary function, or by implementing a
one-time inspection capable of detecting PWSCC cracking on a representative number of
tube-to-tubesheet welds of each steam generator, in a time period consistent with the detection
of potential PWSCC cracks and the period of extended operation. The staff finds that the timing
of this inspection prior to 50 years of plant operation is acceptable because at that time, the
replaced lower portion of the steam generator will have been in operation for less than 22 years,
and it is unlikely that significant PWSCC cracking will have initiated. The staff also notes that, in
case the aging effect is revealed, this one-time inspection program is accompanied by an
appropriate corrective action process, including an evaluation of the degradation and the
implementation of routine inspections for the remaining life of the steam generators. The staff
concludes that the applicant has demonstrated that the effects of aging for these components
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will be adequately managed so that their intended functions will be maintained consistent with
the CLB during the period of extended operation, as required by 10 CFR 54.21(a)(3).

Item 2. The components covered by Table 3.1.1, item 3.1.1-36 are not applicable to KPS. See
SER Section 3.1.2.1.1.

3.1.2.2.17 Cracking Due to Stress-Corrosion Cracking, Primary Water Stress-Corrosion
Cracking, and Irradiated-Assisted Stress-Corrosion Cracking

The staff reviewed LRA Section 3.1.2.2.17 and Table 3.1.1, item 3.1.1-37 against the criteria in
SRP-LR Section 3.1.2.2.17. LRA Section 3.1.2.2.17 addresses cracking due to SCC, PWSCC,
and IASCC that could occur in stainless steel and Ni-alloy PWR reactor internal components
exposed to reactor coolant as an aging effect that the applicant will manage, consistent with the
SRP-LR, with the Primary Water Chemistry Program and the ASME Section XI ISI, Subsections
IWB, IWC, and IWD Program. The ASME Section XI ISI, Subsections IWB, IWC, and IWD
Program is enhanced with Commitment No. 1, which is also identified in the USAR supplement
description of the ASME Section Xl ISI, Subsections IWB, IWC, and IWD Program.

SRP-LR Section 3.1.2.2.17 states that:

[c]racking due to [SCC, PWSCC, and IASCC] could occur in PWR stainless steel
and nickel alloy reactor vessel internals components. The existing program relies
on control of water chemistry to mitigate these effects. However, the existing
program should be augmented to manage these aging effects for reactor vessel
internals components. The GALL Report recommends no further AMR if the
applicant provides a commitment in the USAR Supplement to (1) participate in
the industry programs for investigating and managing aging effects on reactor
internals; (2) evaluate and implement the results of the industry programs as
applicable to the reactor internals; and (3) upon completion of these programs,
but not less than 24 months before entering the period of extended operation,
submit an inspection plan for reactor internals to the NRC for review and
approval.

As indicated in SER Section 3.0.3.1.9, the staff accepts the Primary Water Chemistry Control
Program for mitigating the aging effects due to SCC, PWSCC, and IASCC, meeting one of the
requirements mentioned in SRP-LR Section 3.1.2.2.17. Furthermore, the applicant made
Commitment No. 1 in LRA Sections 3.1.2.2.17, A.2.1.2, and B.2.1.2 to enhance its ASME
Section XI ISI, Subsections IWB, IWC, and IWD Program to incorporate all three GALL Report
requirements stated above regarding managing aging effects on reactor internals. Therefore,
the staff concludes that the applicant’s program meets the SRP-LR Section 3.1.2.2.17 criteria
because, in addition to the required Water Chemistry Control Program, using the ASME
Section XI ISI, Subsections IWB, IWC, and IWD Program with Commitment No. 1 to manage
the aging effects due to SCC, PWSCC, and IASCC is consistent with the SRP-LR guidance.
The staff also confirmed that LRA Table 3.1.2-2 identified all GALL AMR Table IV.B2 items
under this aging mechanism (IV.B2-16, 1V.B2-20, IV.B2-28, and IV.B2-40). The staff concludes
that the LRA is consistent with the GALL Report and that the applicant has demonstrated that
the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB during the period of extended operation, as required by
10 CFR 54.21(a)(3).

3-232



APPENDIX A

COMMITMENTS FOR LICENSE RENEWAL OF KEWAUNEE POWER
STATION

During the review of the Kewaunee Power Station (KPS) license renewal application (LRA) by
the staff of the U.S. Nuclear Regulatory Commission (the staff), Dominion Energy Kewaunee,
Inc. (Dominion, DEK, or the applicant), made commitments related to aging management
programs (AMPs) to manage aging effects of structures and components (SCs) prior to the
period of extended operation. The following table lists these commitments, along with the
implementation schedules and the sources of the commitment.
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