
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

August 13, 2014 

SUBJECT: BRUNSWICK STEAM ELECTRIC PLANT, UNITS 1 AND 2 - SAFETY 
EVALUATION REGARDING THE LICENSE RENEWAL COMMITMENT 
COMPLETION OF EVALUATION OF OPERATING EXPERIENCE AT 
EXTENDED POWER UPRATE CONDITIONS (TAC NOS. MF3268 AND MF3269) 

Dear Mr. Hamrick: 

By letter dated December 17, 2013, Duke Energy Progress, Inc. (the licensee) submitted for 
U.S. Nuclear Regulatory Commission (NRC) review the results of its evaluation of operating 
experience at extended power uprate conditions. The submittal addresses a commitment made 
during the review of the license renewal application for Brunswick Steam Electric Plant, 
Units 1 and 2, which the NRC approved on June 26, 2006. 

By e-mail dated April 25, 2014, the NRC staff requested additional information to complete its 
review of your submittal. By letter dated May 21, 2014, you submitted additional information in 
response to this request. 

The NRC staff has completed its review of your submittals and found that you have adequately 
fulfilled your commitment to evaluate operating experience at extended power uprate conditions. 
No additional follow-up is required at this time. The enclosed safety evaluation documents the 
results of that review. 

If you have any questions regarding this issue, please contact me at (301) 415-8480. 

Docket Nos. 50-324 and 50-525 

Enclosure: 
Safety Evaluation 

cc w/encl: Distribution via Listserv 

Sincerely, 

Andrew Hon, Project Manager 
Licensing Project Branch 11-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

LICENSE RENEWAL COMMITMENT- COMPLETION OF EVALUATION OF OPERATING 

EXPERIENCE AT EXTENDED POWER UPRATE CONDITIONS 

BRUNSWICK STEAM ELECTRIC PLANT, UNITS 1 AND 2 

DOCKET NOS. 50-324, 50-325 

1.0 BACKGROUND 

By letter dated December 17, 2013 (Agencywide Documents Access and Management System 
Accession No. ML 14023A594), Duke Energy Progress, Inc. (the licensee) submitted for 
U.S. Nuclear Regulatory Commission (NRC) review the results of its evaluation of operating 
experience at extended power uprate conditions for Brunswick Steam Electric Plant (BSEP), 
Units 1 and 2. The submittal addresses a commitment made as part of the license renewal 
application for these units. 

On June 26, 2006, in accordance with Part 54, "Requirements for Renewal of Operating Licenses 
for Nuclear Power Plants," of Title 10 of the Code of Federal Regulations (1 0 CFR Part 54), the 
NRC approved the license renewal application for BSEP, Units 1 and 2. The staff's review of the 
application is documented in NUREG-1856, "Safety Evaluation Report Related to the License 
Renewal of the Brunswick Steam Electric Plant, Units 1 and 2," dated June 2006 (ML061730123 
and ML061730129). Appendix A to NUREG-18561ists the commitments made by the licensee 
that are related to the programs and activities for managing the effects of aging for certain plant 
structures and components. Item Number 31 captures a commitment related to evaluation of 
operating experience at extended power uprate conditions. The original source of this 
commitment is a letter from the licensee dated May 11, 2005 (ML051370298). Specifically, the 
commitment states: 

An evaluation of plant and industry operating experience will be submitted for NRC 
review at least one year prior to the period of extended operation. The purpose of 
the evaluation will be to assure that relevant aging effects caused by operation at 
power uprate conditions are adequately addressed by aging management 
programs. 

The commitment addresses a recommendation from the NRC's Advisory Committee on Reactor 
Safeguards (ACRS). When the ACRS reviewed the license renewal application for Dresden 
Nuclear Power Station, Units 2 and 3, and Quad Cities Nuclear Power Station, Units 1 and 2, it 
identified some concerns regarding the impact of an extended power uprate on the aging 
management programs (AMPs) credited for license renewal. The ACRS specifically cited: 
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• incidents of steam dryer damage at Quad Cities Nuclear Power Station, Units 1 and 2 
while operating at increased power output after extended power uprate, 

• limited operating time at extended power uprate levels, and 

• a Boiling Water Reactor Owners Group survey of plants with extended power uprates, 
which identifies component failures, potential decreases in time between failures, 
unexpected increases in component wear, and a significant number of events directly 
attributable to extended power uprates. 

In light of these concerns, the ACRS recommended that the staff require, prior to entering the 
period of extended operation, an evaluation of operating experience at extended power uprate 
levels to ensure that this operating experience is properly addressed by the AMPs. The ACRS 
also recommended that the staff review and approve this evaluation. Further information on the 
ACRS' concerns and recommendations is available in a letter dated September 16, 2004, from 
Mario V. Bonaca, Chairman, ACRS, to Nils J. Diaz, Chairman, NRC. A copy of this letter is in 
Section 5 of NUREG-1796, "Safety Evaluation Report Related to the License Renewal of the 
Dresden Nuclear Power Station, Units 2 and 3 and Quad Cities Nuclear Power Station, Units 1 
and 2," dated October 2004 (ML042050507). The licensee for the Dresden Nuclear Power 
Station, Units 2 and 3 and Quad Cities Nuclear Power Station, Units 1 and 2 renewed operating 
licenses addressed the ACRS' recommendations by committing to evaluate operating experience 
at extended power uprate levels. A similar commitment was made for BSEP, Units 1 and 2, and 
the licensee's submittal dated December 17, 2013, summarizes how that commitment was 
completed. 

2. STAFF EVALUATION 

The staff reviewed the information in the licensee's submittal to determine whether the licensee 
has adequately fulfilled its commitment. The staff focused its review on the timeliness of the 
licensee's evaluation, the sources of information that were evaluated, and the results. 

The staff first reviewed the timeliness of the actions taken to address the commitment. The 
commitment states that the licensee would complete an evaluation of operating experience and 
submit the results to the NRC at least one year prior to the period of extended operation. The 
period of extended operation refers to the additional amount of time beyond the expiration of the 
original operating license that is authorized under the renewed operating license. For BSEP, 
Units 1 and 2, this period begins on September 9, 2016, and December 28, 2014, respectively. 
From this information, the staff determined that the earliest due date for the commitment was 
December 27, 2013. The licensee's submittal occurred before this date; therefore, the staff 
determined that the licensee met the schedule specified in the commitment. 

The staff also reviewed the sources of operating experience information that were evaluated by 
the licensee. The submittal states that the licensee evaluated several sources of industry 
operating experience. These sources included a report from the Boiling Water Reactor Owners' 
Group, NED0-33159, "Extended Power Uprate (EPU) Lessons Learned and Recommendations," 
Revision 2; the licensee of Dresden Nuclear Power Station, Units 2 and 3 and Quad Cities 
Nuclear Power Station, Units 1 and 2 evaluations of operating experience at extended power 
uprate levels; and recommendations resulting from Institute for Nuclear Power Operations (INPO) 
review visits related to operation at extended power uprate conditions. Other industry sources 
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included events related to power uprates in databases administered by INPO, the Electric Power 
Research Institute, and the Boiling Water Reactor Vessel and Internals Project. The staff 
reviewed this information and determined that the licensee's evaluation included appropriate 
sources of industry operating experience, in particular, because the staff considers the IN PO 
operating experience database to be the main source of industry operating experience 
information. This database is the repository of information gained through implementation of the 
NRC-endorsed IN PO operating experience program (formerly the IN PO Significant Event 
Evaluation and Information Network (SEE-IN) program endorsed in NRC Generic Letter 82-04, 
"Use of INPO SEE-IN Program," dated March 9, 1982 (ML031210688)). 

The staff noted that the commitment states that the licensee would evaluate both plant-specific 
and industry sources of operating experience; however, the licensee's submittal does not mention 
any plant-specific sources. By e-mail dated April 25, 2014 (ML 14115A443), the staff issued a 
request for additional information (RAI). The staff requested the licensee to describe its 
evaluation of plant-specific operating experience to ensure that the AMPs adequately address 
aging effects caused by operation at extended power uprate conditions. As part of the response, 
the staff requested the licensee to address: (a) the specific sources of information that it reviewed, 
(b) the evaluation methodology and rationale for attributing the operating experience to operation 
at power uprate conditions, and (c) the results of the review, to include any relevant items that 
were found and the actions that were or will be taken in response. 

By letter dated May 21, 2014 (ML 14163A007), the licensee responded to the staff's RAI. The 
response clarifies that the licensee did not exclude plant-specific operating experience from its 
evaluation because the databases administered by INPO, the Electric Power Research Institute, 
and the Boiling Water Reactor Vessel and Internals Project also include BSEP, Units 1 and 2 
events related to operation at extended power uprate conditions. The licensee stated that these 
plant-specific events, in addition to the plant-specific actions it took as a result of the IN PO review 
visit recommendations, are captured in its Corrective Action Program. 

The staff reviewed the licensee's response and determined that it is acceptable because the 
licensee clarified that it has reported its own plant-specific operating experience related to 
operation at extended power uprate conditions to the various industry databases. Thus, the 
review of the industry databases also included a review of the BSEP, Units 1 and 2 operating 
experience, which is also captured in the licensee's Corrective Action Program. The staff 
considers the Corrective Action Program to be the primary source of plant-specific operating 
experience because it fulfills the quality assurance program requirements of 10 CFR Part 50, 
Appendix B. Criterion XVI, "Corrective Action," of 10 CFR Part 50, Appendix B, requires 
measures to assure that conditions adverse to quality, such as failures, deficiencies, deviations, 
and nonconformances, are promptly identified and corrected. Events resulting from operation at 
extended power uprate conditions could constitute failures or deficiencies, for example, and thus 
be subject to corrective action as part of the quality assurance program. Therefore, the staff 
determined that the licensee's evaluation also included appropriate sources of plant-specific 
operating experience. The staffs concern described in the RAI is resolved. 

As to the results of the licensee's operating experience evaluation, the submittal states that flow 
induced vibration and fatigue cracking were determined to be the most relevant aging effects 
caused by operation at extended power uprate conditions. The submittal further states that, at 
BSEP, Units 1 and 2, the steam dryer, core shroud head assembly and steam separator, jet 
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pumps, and feedwater sparger end brackets are the components that are within the scope of 
license renewal and subject to potential increases in these aging effects. The submittal also 
states that the licensee has already implemented an in-vessel visual inspection (IWI) program to 
monitor the structural integrity of these components, and intergranular stress corrosion cracking 
and fatigue cracking have been found in the steam dryer assemblies. The submittal states that 
the licensee has repaired most of the existing cracks. In addition, the licensee plans to re-inspect 
the uri-repaired cracks and any relevant, newly found indications every refueling outage until 
repairs can be implemented or the absence of crack growth can be confirmed. The submittal 
states that these re-inspections are an enhancement to the existing IWI program, which the 
licensee has implemented in response to NRC Information Notice 2013-10, "Programs for 
Monitoring Boiling Water Reactor Steam Dryer Integrity," dated June 14, 2013 (ML 13003A049). 

The staff reviewed the results of the licensee's operating experience evaluation to determine 
whether the licensee has adequately addressed the relevant aging effects caused by operation at 
extended power uprate conditions. T,he licensee's submittal indicates that, primarily, cracking is 
the aging effect of concern for the steam dryer components. As a means of verification, the staff 
independently searched operating experience from all licensee event reports, bulletins, generic 
letters, regulatory issue summaries, and information notices generated after issuance of the 
BSEP, Units 1 and 2 renewed operating licenses. From this review, Information Notice 2013-10 
was the only relevant item the staff identified that was related to operation at extended power 
uprate conditions. This document highlights instances of cracking found in boiling water reactor 
steam dryers. Based on this information, the staff determined that the licensee has identified the 
most applicable aging effects and susceptible components due to operation at extended power 
up rate conditions. Information Notice 2013-10 also highlights the importance of implementing an 
effective inspection program to monitor aging effects. It notes that conformance with the 
inspection criteria in BWRVIP-139-A, "BWR Vessel and Internals Project, Steam Dryer Inspection 
and Flaw Evaluation Guidelines," in conjunction with implementing early corrective actions and 
monitoring and trending age-related degradation, can facilitate an effective AMP. The licensee's 
submittal indicates that it has taken such corrective actions and enhanced its IWI program in 
response to the recommendations in Information Notice 2013-10. Therefore, the staff determined 
that the licensee has adequately addressed the relevant aging effects caused by operation at 
extended power uprate conditions. 

3.0 CONCLUSION 

Based on the timely completion of the licensee's evaluation, the appropriateness and 
completeness of the information sources that were evaluated, and the actions taken to identify 
and address applicable aging effects, the staff finds that the licensee has adequately fulfilled its 
commitment to evaluate operating experience at extended power uprate conditions. 

Principal Contributor: Matthew Homiack 

Date: August 13, 2014 



Mr. George T. Hamrick 
Vice President 
Brunswick Nuclear Plant 
P.O. Box 10429 
Southport NC 28641 

August 13, 2014 

SUBJECT: BRUNSWICK STEAM ELECTRIC PLANT, UNITS 1 AND 2 - SAFETY 
EVALUATION REGARDING THE LICENSE RENEWAL COMMITMENT 
COMPLETION OF EVALUATION OF OPERATING EXPERIENCE AT 
EXTENDED POWER UPRATE CONDITIONS (TAC NOS. MF3268 AND MF3269) 

Dear Mr. Hamrick: 

By letter dated December 17, 2013, Duke Energy Progress, Inc. (the licensee) submitted for 
U.S. Nuclear Regulatory Commission (NRC) review the results of its evaluation of operating 
experience at extended power uprate conditions. The submittal addresses a commitment made 
during the review of the license renewal application for Brunswick Steam Electric Plant, 
Units 1 and 2, which the NRC approved on June 26, 2006. 

By e-mail dated April 25, 2014, the NRC staff requested additional information to complete its 
review of your submittal. By letter dated May 21, 2014, you submitted additional information in 
response to this request. 

The NRC staff has completed its review of your submittals and found that you have adequately 
fulfilled your commitment to evaluate operating experience at extended power uprate conditions. 
No additional follow-up is required at this time. The enclosed safety evaluation documents the 
results of that review. 

If you have any questions regarding this issue, please contact me at (301) 415-8480. 

Docket Nos. 50-324 and 50-525 

Enclosure: 
Safety Evaluation 

cc w/encl: Distribution via Listserv 

DISTRIBUTION: RidsAcrsAcnw_ MaiiCTR 

Sincerely, 
IRA/ 
Andrew Hon, Project Manager 
Licensing Project Branch 11-2 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 
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