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4 REACTOR

This chapter of the FSAR typically contains a summary description of the reactor design, as well
as a more detailed description of the fuel system design, nuclear design, thermal-hydraulic
design, and reactor materials. It also presents a functional description of reactivity control
systems.

4.1 Introduction

This chapter describes the mechanical components of the U.S. EPR and the Reactor Core
including the reactor internals, control rod drive, and core support structural materials, fuel
system design (fuel rods and assemblies), the nuclear design, and the thermal-hydraulic design.
It provides an evaluation and the supporting information necessary to establish the capability of
the reactor to perform its safety functions throughout its design lifetime under all normal
operational modes, including transient, steady-state, and accident conditions. This chapter also
includes information to support the accident analyses.

The staff reviewed the information in the U.S EPR FSAR Tier 2, Chapter 4 on Docket

No. 52-020. The results of the staff’s technical evaluation of the information related to the
reactor incorporated by reference in the COL FSAR has been documented in the staff safety
evaluation report (SER) on the design certification application for the U.S. EPR. The Safety
SER on the U.S. EPR FSAR is not yet complete. RAI 222, Question 01-5 is being tracked as
an open item as part of this Chapter. The staff will update Chapter 4 of this report to reflect the
final disposition of the design certification application.

4.2 Summary of Application

Chapter 4 of the Calvert Cliffs Nuclear Power Plant (CCNPP), Unit 3 combined license (COL)
Final Safety Analysis Report (FSAR), Revision 6 incorporates by reference, with no departures,
U.S. EPR FSAR Tier 2, Chapter 4, “Reactor,” Revision 1.

4.3 Regulatory Basis

The regulatory basis of the information incorporated by reference is addressed in U.S. EPR
FSAR Tier 2, Chapter 4 of the Final Safety Evaluation Report (FSER).

44 Technical Evaluation

The U.S. Nuclear Regulatory Commission (NRC) staff reviewed COL FSAR Chapter 4 and
checked the referenced U.S. EPR FSAR to ensure that the combination of the information
incorporated by reference from the U.S. EPR FSAR and the information in the COL FSAR
represents the complete scope of information relating to this review topic. Chapter 4 contains
the following sections:

4.1 Summary Description
4.2 Fuel System Design

4.3 Nuclear Design
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4.4 Thermal and Hydraulic Design

4.5 Reactor Materials

4.5.1 Control Rod Drive Structural Materials

4.5.2 Reactor Internal and Core Support Structure Materials
4.6 Functional Design of Reactivity Control System

The staff's review confirmed that the information contained in the COL application and the
information incorporated by reference from the U.S. EPR FSAR addresses the required
information relating to this Chapter.

U.S. EPR FSAR Tier 2, Chapter 4 is being reviewed by the staff under Docket No. 52-020. The
staff’s technical evaluation of the information incorporated by reference related to Chapter 4 will
be documented in the safety evaluation report (SER) on the design certification application for
the U.S. EPR design. Currently, there are unresolved requests for additional information
associated with the U.S. EPR FSAR safety review.

The staff notes that a COL information item has been requested in an open item in Section 4.3
of the SER on the U.S. EPR FSAR Tier 2, Section 4.3, to address plant specific surveillance of
the reactor internals in regard to fluence calculation methodology. The COL FSAR will need to
address this COL information item once it is added to the U.S. EPR FSAR Tier 2, Section 4.3.
In a letter dated March 12, 2010, the COL applicant stated that when the COL item is added to
the U.S. EPR FSAR, the applicable parts of the COL application for CCNPP Unit 3 would be
updated to address this additional requirement. The staff cannot make a final determination on
the COL FSAR, Section 4.3, until this issue is addressed. The staff has issued a question
requesting that the COL applicant address the requirements of the COL information item
resulting from open items in the U.S. EPR FSAR review. RAI 225, Question 04.03-1, is being
tracked as an open item.

The staff also notes that the COL application for the CCNPP Unit 3, Part 7, Item 1.2.6 includes

an exemption on the use of M5™ advanced zirconium alloy fuel rod cladding. The staff issued

RAI 226, Question 04.02-1 to track the evaluation of this exemption request, which is currently

underway, in the review of the COL application. The staff cannot make a final determination on
the COL FSAR, Section 4.2, until this issue is addressed. RAI 226, Question 04.02-1 is being
tracked as an open item.

4.5 Post Combined License Activities

There are no post COL activities related to this chapter.

4.6 Conclusion

The staff reviewed the COL application and checked the referenced U.S. EPR FSAR. The
staff’s review confirmed that the COL applicant addressed the required information relating to
the reactor with the exception of the three open items being tracked as discussed above. The
COL applicant is expected to address the outstanding information in the COL FSAR related to
this chapter.
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ENCLOSURE MAY CONTAIN SENSITIVE PROPRIETARY INFORMATION

March 24, 2010

Mr. George Vanderheyden
President and CEO

UniStar Nuclear Energy, LLC
750 E. Pratt Street
Baltimore, MD 21202-3106

SUBJECT:  CALVERT CLIFFS NUCLEAR POWER PLANT, UNIT 3 COMBINED LICENSE
APPLICATION - SAFETY EVALUATION REPORT WITH OPEN ITEMS FOR
CHAPTER 4, “REACTOR”

Dear Mr. Vanderheyden:

By letter dated July 13, 2007, as supplemented by letters dated August 2, 2007, and

December 14, 2007, Calvert Cliffs 3 Nuclear Project and UniStar Nuclear Operating Services,
LLC (UniStar) submitted an application to the U.S. Nuclear Regulatory Commission (NRC) for a
combined license (COL) for Calvert Cliffs Nuclear Power Plant (CCNPP), Unit 3, pursuant to
Title 10 of the Code of Federal Regulations (10 CFR) Part 52, “Licenses, Certifications, and
Approvals for Nuclear Power Plants.” Subsequent to the original application, Calvert Cliffs 3
Nuclear Project and UniStar submitted Revisions 2 through 6 of the CCNPP, Unit 3 Final Safety
Analysis report (FSAR) by letters dated March 14, 2008 (Agencywide Documents Access and
Management System [ADAMS] ML080780459), August 20, 2008 (ML082390786), March 9,
2009 (ML090850421), and September 30, 2009 (ML092880200).

Based on our review of the application, the staff prepared the enclosed Safety Evaluation
Report (SER), ADAMS ML090900183, with Open Items for Chapter 4, “Reactor.” Unless
otherwise stated in the SER with Open Items, the staff’s review was based on

Revision 6 of the application. The SER is being provided to support the upcoming meeting of
the subcommittee of the Advisory Committee on Reactor Safeguards (ACRS) scheduled to be
held in April 2010. The ACRS Full Committee meeting will be held at a later date. Issuance of
this SER is an important milestone in the staff’s review to determine whether the CCNPP Unit 3
COL application meets the Commission’s regulations.

The staff concludes that the enclosed SER does not contain any information for which
exemption from public disclosure has been sought or approved. However, the NRC will
withhold the enclosed SER from public disclosure for ten calendar days from the date of this
letter to allow you the opportunity to verify the staff’'s conclusion that the SER contains no such
exempt information. If within that time, you do not request that all or portions of the SER be
withheld from public disclosure in accordance with 10 CFR 2.390, “Public Inspections,
Exemptions, Requests for Withholding,” the enclosure will be made available for public
inspection through the NRC Public Document Room and the Publicly Available Records
component of ADAMS. ADAMS is accessible from the Public Electronic Reading Room section
of the NRC Web site at http://www.nrc.gov/reading-rm/adams.html.

Document transmitted herewith contains
sensitive unclassified information. When
separated from the enclosure, this
document is “DECONTROLLED.”
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G. Vanderheyden -2-

If you have any questions or comments concerning this matter, | can be reached at
301-415-1421 or via e-mail address at surinder.arora@nrc.gov.

Sincerely,

/RA/

Surinder Arora, Project Manager
EPR Projects Branch

Division of New Reactor Licensing
Office of New Reactors

Docket No. 52-016

Enclosure:
As stated

cc: See next page
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COL - Calvert Cliffs Mailing List
cc:

Mr. Richard L. Baker
Bechtel Power Corporation
5275 Westview Drive
Frederick, MD 21703-8306

Ms. Patricia T. Birnie, Esquire
Co-Director

Maryland Safe Energy Coalition
P. O. Box 33111

Baltimore, MD 21218

Ms. Michele Boyd

Legislative Director

Energy Program

Public Citizens Critical Mass Energy
and Environmental Program

215 Pennsylvania Avenue, SE

Washington, DC 20003

Ms. Kristen A. Burger
Maryland People's Counsel
6 St. Paul Centre

Suite 2102

Baltimore, MD 21202-1631

Mr. Carey Fleming, Esquire

Senior Counsel - Nuclear Generation
Constellation Generation Group, LLC
750 East Pratt Street, 17th Floor
Baltimore, MD 21202

Mr. Jay S. Gaines

Director, Licensing

Calvert Cliffs Nuclear Power Plant
1650 Calvert Cliffs Parkway
Lusby, MD 20657-4702

Mr. Greg Gibson

Vice President, Regulatory Affairs
UniStar Nuclear Energy

100 Constellation Way, Suite 1400P
Baltimore, MD 21202-3106

Mr. Brian Hastings

Public Utility Commission
William B. Travis Building
P.O. Box 13326

1701 Noth Congress Avenue
Austin, TX 78701-3326

Mr. Roy Hickok

NRC Technical Training Center
5700 Brainerd Road
Chattanooga, TN 37411-4017

Mr. Norris McDonald
President

AAEA

9903 Caltor Lane

Ft. Washington, MD 20744

Mr. R. |. McLean

Nuclear Programs

Power Plant Research Program

Maryland Department of Natural Resources
580 Taylor Avenue (B wing, 3rd floor)
Tawes State Office Building

Annapolis, MD 21401

Charles Peterson

Pillsbury, Winthrop, Shaw & Pittman, LLP
2300 "N" Street, NW

Washington, DC 20037

President

Calvert County Board of Commissioners
175 Main Street

Prince Frederick, MD 20678

Regional Administrator

Region |

U. S. Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406
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COL - Calvert Cliffs Mailing List

Resident Inspector

U.S. Nuclear Regulatory Commission
P. O. Box 287

St. Leonard, MD 20685

Mr. Tom Sliva

Vice President

New Plants Project Management
AREVA, NP, Inc. 3315

Old Forest Road

P.O. Box 10935

Lynchburg, VA 24506-0935

Mr. David W. Sutherland
Chesapeake Bay Field Office
U.S. Fish and Wildlife Service
177 Admiral Cochrane Drive
Annapolis, MD 21401

Mr. George Wrobel

UniStar Nuclear Energy

100 Constellation Way, 1400P
Baltimore, MD 21202-3106
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Email

APH@NEI.org (Adrian Heymer)

awc@nei.org (Anne W. Cottingham)
barbara.perdue@unistarnuclear.com (Barbara Perdue)
bob.brown@ge.com (Robert E. Brown)
BrinkmCB@westinghouse.com (Charles Brinkman)
carey.fleming@constellation.com (Carey Fleming)
chris.maslak@ge.com (Chris Maslak)
cwaltman@roe.com (C. Waltman)
david.lewis@pillsburylaw.com (David Lewis)
dlochbaum@UCSUSA.org (David Lochbaum)
eddie.grant@excelservices.com (Eddie Grant)
FAlexander@sha.state.md.us (Felicia Alexander)
george.wrobel@unistarnuclear.com (George Wrobel)
greg.gibson@unistarnuclear.com (Greg Gibson)
greshaja@westinghouse.com (James Gresham)
gzinke@entergy.com (George Alan Zinke)
jason.parker@pillsburylaw.com (Jason Parker)
jgutierrez@morganlewis.com (Jay M. Gutierrez)
jim.riccio@wdc.greenpeace.org (James Riccio)
JJNesrsta@cpsenergy.com (James J. Nesrsta)
John.O'Neill@pillsburylaw.com (John O'Neill)
Joseph_Hegner@dom.com (Joseph Hegner)
KSutton@morganlewis.com (Kathryn M. Sutton)
kwaugh@impact-net.org (Kenneth O. Waugh)
Ichandler@morganlewis.com (Lawrence J. Chandler)
lois@ieer.org (Lois Chalmers)
Marc.Brooks@dhs.gov (Marc Brooks)
maria.webb@pillsburylaw.com (Maria Webb)
mark.beaumont@wsms.com (Mark Beaumont)
matias.travieso-diaz@pillsburylaw.com (Matias Travieso-Diaz)
media@nei.org (Scott Peterson)
mike_moran@fpl.com (Mike Moran)

MSF@nei.org (Marvin Fertel)

nirsnet@nirs.org (Michael Mariotte)
patriciaL.campbell@ge.com (Patricia L. Campbell)
paul.gaukler@pillsburylaw.com (Paul Gaukler)
Paul@beyondnuclear.org (Paul Gunter)
phinnen@entergy.com (Paul Hinnenkamp)
pshastings@duke-energy.com (Peter Hastings)
RJB@NEIl.org (Russell Bell)
RKTemple@cpsenergy.com (R.K. Temple)
RMClean@dnr.state.md.us (Richard McLean)
roberta.swain@ge.com (Roberta Swain)
sabinski@suddenlink.net (Steve A. Bennett)
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sandra.sloan@areva.com (Sandra Sloan)
sfrantz@morganlewis.com (Stephen P. Frantz)
sgray@dnr.state.md.us (Susan Gray)
tkkibler@scana.com (Tria Kibler)
tlharpster@pplweb.om (Terry L. Harpster)
trsmith@winston.com (Tyson Smith)
Vanessa.quinn@dhs.gov (Vanessa Quinn)
VictorB@bv.com (Bill Victor)
Wanda.K.Marshall@dom.com (Wanda K. Marshall)
wj3@comcast.net (William Johnston)
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