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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).

4.4 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



4-2

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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If you have any questions or comments concerning this matter, I 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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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
      

Page 2 of 4



COL - Calvert Cliffs Mailing List

APH@NEI.org   (Adrian Heymer)
Email

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)
lchandler@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@NEI.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)

Page 3 of 4



COL - Calvert Cliffs Mailing List

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)

Page 4 of 4



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice




