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ABSTRACT

This final safety evaluation report’ (FSER) documents the U.S. Nuclear Regulatory Commission
(NRC) staff’s technical review of the combined license (COL) application submitted by the
applicant for the Levy Nuclear Plant (LNP) Units 1 and 2. The applicant, Duke Energy

Florida, LLC, was formerly identified as Duke Energy Florida, Inc., and Progress Energy
Florida, Inc.

By letter dated July 28, 2008, the applicant submitted its application to the NRC for COLs for
two AP1000 advanced passive pressurized-water reactors pursuant to the requirements of
Sections 103 and 185(b) of the Atomic Energy Act of 1954, as amended; Title 10 of the Code of
Federal Regulations (10 CFR) Part 52, “Licenses, certifications and approvals for nuclear power
plants,” and the associated material licenses under 10 CFR Part 30, “Rules of general
applicability to domestic licensing of byproduct material”; 10 CFR Part 40, “Domestic licensing of
source material”; and 10 CFR Part 70, “Domestic licensing of special nuclear material.” These
reactors are identified as LNP Units 1 and 2, and would be located at a greenfield site in Levy
County, Florida. The applicant submitted its final update to the COL application, Revision 9, on
April 6, 2016.

The application incorporated by reference 10 CFR Part 52, Appendix D, “Design Certification
Rule for the AP1000 Design,” including the AP1000 Design Certification Document (DCD)
Revision 19. The results of the NRC staff's evaluation of the AP1000 DCD are documented in
NUREG-1793, “Final Safety Evaluation Report Related to Certification of the AP1000 Standard
Design,” and its supplements.

This FSER presents the results of the staff’s review of information submitted in conjunction with
the COL application, except those matters resolved as part of the referenced design certification
rule. Appendix A to this FSER identifies certain license conditions and inspections, tests,
analyses and acceptance criteria (ITAAC) that the staff recommends the Commission impose,
should COLs be issued to the applicant. In addition to the ITAAC in Appendix A, the ITAAC
found in the AP1000 DCD Revision 19 Tier 1 material will also be incorporated into the COLs,
should COLs be issued to the applicant.

The staff’s review? of the application, as documented in this FSER, supports the following
conclusions with respect to the safety aspects of the COL application: 1) the applicable
standards and requirements of the Atomic Energy Act and Commission regulations have been
met; 2) required notifications to other agencies or bodies have been duly made; 3) there is
reasonable assurance that the facility will be constructed and will operate in conformity with the
license, the provisions of the Atomic Energy Act, and the Commission’s regulations; 4) the
applicant is technically and financially qualified to engage in the activities authorized; and

' This FSER documents the NRC staff's position on all safety issues associated with the combined
license application. The Advisory Committee on Reactor Safeguards (ACRS) independently reviewed
those aspects of the application that concern safety, as well as the advanced safety evaluation report
without open items (an earlier version of this document), and provided the results of its review to the
Commission in reports dated December 7, 2011 and April 18, 2016. These reports are included as
Appendix F to this FSER.

2 An environmental review was also performed of the COL application, and its evaluation and conclusions
are documented in NUREG-1941, “Final Environmental Impact Statement for Combined Licenses for
Levy Nuclear Plant Units 1 and 2,” dated April 2012.



5) issuance of the license will not be inimical to the common defense and security or to the
health and safety of the public.



CONTENTS

The chapter and section layout of this FSER is consistent with the format of (1) NUREG-0800,
“Standard Review Plan for the Review of Safety Analysis Reports for Nuclear Power Plants
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EXECUTIVE SUMMARY

The U.S. Nuclear Regulatory Commission (NRC) regulations in Title 10 of the Code of Federal
Regulations (10 CFR) Part 52 include requirements for licensing new nuclear power plants.3
These regulations include the NRC’s requirements for design certification and combined license
(COL) applications. The COL process (10 CFR Part 52, Subpart C, “Combined Licenses”)
allows an applicant to seek authorization to construct and operate a new nuclear power plant.

This FSER describes the results of a review by the NRC staff of a COL application submitted for
two new reactors to be located at the Levy Nuclear Plant (LNP) Units 1 and 2 site. The
applicant, Duke Energy Florida, LLC (DEF), was formerly identified as Duke Energy Florida,
Inc., and Progress Energy Florida, Inc (PEF). In a letter dated April 15, 2013, PEF notified the
NRC that its name was changing to Duke Energy Florida, Inc., effective April 29, 2013. The
Revision 8 update of the COL application, submitted December 7, 2015, identifies the applicant
as DEF. The staff’s review was to determine the applicant’s compliance with the requirements
of Subpart C of 10 CFR Part 52, as well as the applicable requirements under 10 CFR Parts 30,
40, and 70 governing the possession and use of source, byproduct and special nuclear
materials. This FSER identifies the staff's conclusions with respect to the COL safety review.

The NRC regulations in 10 CFR Part 51, “Environmental protection regulations for domestic
licensing and related regulatory functions,” also require an applicant to submit an environmental
report. The NRC reviews the environmental report as part of the Agency’s responsibilities under
the National Environmental Policy Act of 1969, as amended. The NRC presents the results of
that review in a final environmental impact statement (FEIS), which is a report separate from
this FSER. The staff’'s FEIS, NUREG-1941, “Final Environmental Impact Statement for
Combined Licenses (COLs) for Levy Nuclear Plant Units 1 and 2,” was issued in April 2012, and
can be accessed through the Agencywide Documents Access and Management System
(ADAMS) at accession nos. ML12100A063, ML12100A068 and ML12100A070.4

By letter dated July 28, 2008, the applicant submitted its initial application to the NRC for COLs
for two AP1000 advanced passive pressurized-water reactors (PWRs) (ADAMS Accession

No. ML082260277) to be located at the LNP site. The application identified the two units as
LNP Units 1 and 2. The LNP site is located in Levy County, Florida, in a large rural area
southwest of Gainesville and west of Ocala and approximately 15.5 kilometers (9.6 miles)
northeast of the Crystal River Energy Complex, an energy facility also owned by DEF.

3 Applicants may also choose to seek a construction permit (CP) and operating license in accordance with
10 CFR Part 50, “Domestic licensing of production and utilization facilities,” instead of using the

10 CFR Part 52 process.

4 The Agencywide Documents Access and Management System (ADAMS) is the NRC'’s information
system that provides access to all image and text documents that the NRC has made public since
November 1, 1999, as well as bibliographic records (some with abstracts and full text) that the NRC made
public before November 1999. Documents available to the public may be accessed via the Internet at
http://www.nrc.gov/reading-rm/adams.htmi#web-based-adams. Documents may also be viewed by
visiting the NRC’s Public Document Room at One White Flint North, 11555 Rockville Pike, Rockville,
Maryland. Telephone assistance for using web-based ADAMS is available at (800) 397-4209 between
8:30 a.m. and 4:15 p.m., Eastern Time, Monday through Friday, except Federal holidays. The staff is
also making this FSER available on the NRC’s new reactor licensing public web site at
http://www.nrc.gov/reactors/new-reactors/col/levy/documents.html.
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http://www.nrc.gov/reactors/new-reactors/col/levy/documents.html

The application incorporated by reference 10 CFR Part 52, Appendix D, “Design Certification
Rule for the AP1000 Design,” including the AP1000 Design Certification Document (DCD)
Revision 19. The results of the NRC staff’s evaluation of the AP1000 DCD are documented in
NUREG-1793, “Final Safety Evaluation Report Related to Certification of the AP1000 Standard
Design,” and its supplements. The applicant submitted its final update to the COL application,
Revision 9, on April 6, 2016.

Appendix A to this FSER identifies certain license conditions, and inspections, tests, analyses
and acceptance criteria (ITAAC) that the staff recommends the Commission impose, should
COLs be issued to the applicant. In addition to the ITAAC in Appendix A, the ITAAC found in
the AP1000 DCD Revision 19 Tier 1 material will also be incorporated into the COLs should
COLs be issued to the applicant.

Inspections and audits conducted by the NRC have verified, where appropriate, the conclusions
in this FSER. The inspections focused on selected information in the COL application and its
references. The FSER identifies applicable inspection reports as reference documents.

The NRC’s Advisory Committee on Reactor Safeguards (ACRS) also reviewed the bases for the
conclusions in this report. The ACRS independently reviewed those aspects of the application
that concern safety, as well as the advanced safety evaluation report without open items (an
earlier version of this document), and provided the results of its review to the Commission in
reports dated December 7, 2011 and April 18, 2016. Appendix F includes a copy of these
reports by the ACRS on the COL application, as required by 10 CFR 52.87, “Referral to the
Advisory Committee on Reactor Safeguards (ACRS).”
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Department of Energy

Department of Transportation
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Emergency Alert System
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Energy Information Agency
Environmental Impact Statement
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emergency operation center
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UAT unit auxiliary transformer

UB upper bound

UCS unconfined compressive strength

UCSS updated Charleston seismic source

UFe) uranium hexafluoride

UFM ultrasonic flow meter

UFSAR Updated Final Safety Analysis Report
UHF ultra high frequency

UHRS uniform hazard response spectra

UPS uninterruptible power supply

USACE United States Army Corps of Engineers
USE upper shelf energy

USGCRP United States Global Change Research Program
URD Utility Requirements Document

USGS United States Geological Survey

uT ultrasonic
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V&V
VAC
VBS
VCSNS
Vdc
VEGP
VES
VFS
V/H
VHRA

WAC
WCAP
WEC
WSW
WUS
WWRB
WWS
WWS

YFS

verification and validation

volts alternating current

nonradioactive ventilation system

V.C. Summer Nuclear Station

volts direct current

Vogtle Electric Generating Plant

main control room emergency habitability system
containment air filtration system

vertical to horizontal

very high radiation area

waste acceptance criteria

Westinghouse Commercial Atomic Power
Westinghouse Electric Company

worst meteorological sector

Western United States

waste water retention basin

waste water system

worst case

yard fire system
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