
April 11, 2003

Mr. P. E. Katz, Vice President
Calvert Cliffs Nuclear Power Plant, Inc.
Calvert Cliffs Nuclear Power Plant 
1650 Calvert Cliffs Parkway
Lusby, MD  20657-4702

SUBJECT: CALVERT CLIFFS NUCLEAR POWER PLANT, UNIT NO. 2 - EXEMPTION
FROM THE REQUIREMENTS OF 10 CFR 50.44, 10 CFR 50.46, AND 
10 CFR PART 50, APPENDIX K (TAC NOS. MB5648 AND MB6065)

Dear Mr. Katz:

The Commission has approved the enclosed exemption from specific requirements of Title 10
of the Code of Federal Regulations (10 CFR) Part 50, Section 50.44, 50.46, and Appendix K,
for Calvert Cliffs Nuclear Power Plant, Unit No. 2.  This action is in response to your letters of
July 17 and August 6, 2002, that requested a temporary exemption to permit operation of Unit 2
during Cycles 15 and 16 with a core containing up to eight lead fuel assemblies clad with an
advanced zirconium-based alloy.

A copy of the exemption is enclosed.  The exemption has been forwarded to the Office of the
Federal Register for publication.

Sincerely,

/RA/

Guy S. Vissing, Senior Project Manager, Section 1
Project Directorate I
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

Docket No. 50-318

Enclosure:  Exemption

cc w/encl:  See next page



Calvert Cliffs Nuclear Power Plant
Unit Nos. 1 and 2
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President
Calvert County Board of
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175 Main Street
Prince Frederick, MD  20678

James Petro, Esquire
Counsel
Constellation Power Source
111 Market Street
Baltimore, MD  21202

Jay E. Silberg, Esquire
Shaw, Pittman, Potts, and Trowbridge
2300 N Street, NW
Washington, DC  20037

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

Resident Inspector
U.S. Nuclear Regulatory              
Commission
P.O. Box 287
St. Leonard, MD  20685

Mr. Richard I. McLean, Manager
  Nuclear Programs
Power Plant Research Program
Maryland Dept. of Natural Resources
Tawes State Office Building, B3
Annapolis, MD  21401

Regional Administrator, Region I
U.S. Nuclear Regulatory Commission
475 Allendale Road
King of Prussia, PA  19406

Kristen A. Burger, Esquire
Maryland People's Counsel
6 St. Paul Centre
Suite 2102
Baltimore, MD  21202-1631

Patricia T. Birnie, Esquire
Co-Director
Maryland Safe Energy Coalition
P.O. Box 33111
Baltimore, MD  21218

Mr. Loren F. Donatell
NRC Technical Training Center
5700 Brainerd Road
Chattanooga, TN  37411-4017
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

CALVERT CLIFFS NUCLEAR POWER PLANT, INC.

CALVERT CLIFFS NUCLEAR POWER PLANT, UNIT NO. 2

DOCKET NO. 50-318

EXEMPTION

1.0      BACKGROUND

Calvert Cliffs Nuclear Power Plant, Inc. (CCNPPI or the licensee) is the holder of

Renewed Facility Operating License No. DPR-69, which authorizes operation of Calvert Cliffs

Nuclear Power Plant, Unit No. 2 (CCNPP2).  The license provides, among other things, that the

facility is subject to all rules, regulations, and orders of the U.S. Nuclear Regulatory

Commission (NRC, the Commission) now or hereafter in effect.

The facility consists of a pressurized-water reactor located in Calvert County in

Maryland.

2.0      PURPOSE

Title 10 of the Code of Federal Regulations (10 CFR), Part 50, Section 50.46 and

Appendix K identify requirements for calculating emergency core cooling system (ECCS)

performance for reactors containing fuel with zircaloy or ZIRLO cladding, and 10 CFR 50.44

relates to the control of hydrogen gas generated in part from a metal-water reaction between

the reactor coolant and reactor fuel having zircaloy or ZIRLO cladding.
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Since 10 CFR 50.44, 10 CFR 50.46, and Appendix K specifically relate to the use of

zircaloy or ZIRLO cladding, the licensee has requested a temporary exemption to 10 CFR

50.44, 10 CFR 50.46, and Appendix K that would allow CCNPP2 to operate in Cycles 15 and 16

with a core containing up to eight lead fuel assemblies (LFAs) clad with an advanced zirconium-

based alloy (up to four LFAs containing fuel rods clad with Framatome proprietary zirconium-

based M5 alloy, and up to four LFAs containing fuel rods clad with Westinghouse proprietary

advanced zirconium-based alloys).

3.0 DISCUSSION

Pursuant to 10 CFR 50.12, the Commission may, upon application by any interested

person or upon its own initiative, grant exemptions from the requirements of 10 CFR Part 50,

when (1) the exemptions are authorized by law, will not present an undue risk to public health or

safety, and are consistent with the common defense and security; and (2) when special

circumstances are present.  Under Section 50.12(a)(2), special circumstances include, among

other things, when application of the regulation in the particular circumstance would not serve,

or is not necessary to achieve, the underlying purpose of the rule.

The underlying purpose of 10 CFR 50.46 and 10 CFR Part 50, Appendix K, is to

establish requirements for the calculation of ECCS performance and acceptance criteria for that

performance in order to assure that the ECCS functions to transfer heat from the reactor core

following a loss-of-coolant-accident (LOCA) such that (1) fuel and clad damage that could

interfere with continued effective core cooling is prevented, and (2) clad metal-water reaction is

limited to negligible amounts.  The licensee has performed assessments of plant transients and

accidents, including LOCAs, using methodologies approved for application to the Calvert Cliffs

plants.  Though the methodologies may not have been approved for licensing-basis analyses

for some of the LFAs, the licensee provided information that confirmed that the methodologies

were adequate for assessing them.
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The licensee’s analyses indicate that the LFAs will not affect the present design basis

analyses for CCNPP2 during Cycles 15 and 16.  The licensee attributed this finding in part to

positioning of the LFAs in non-limiting locations.  The licensee has clarified that it will place the

LFAs in locations that represent the normal CCNPP2 operational fuel duty, including in “hot,”

though non-limiting, locations.  The licensee believes this will provide data representative of the

fuel operation and burnup for two cycles.

Because the LFAs will be placed in non-limiting locations (Technical Specification 4.2.1

limits placement of LFAs to non-limiting locations in the core), the placement scheme and the

similarity of the advanced zirconium-based alloy cladding used in the LFAs to the Zircaloy-4

clad rods, which are currently in the reactor core, will assure that the behavior of the LFAs will

be bounded by the fuel performance and safety analyses performed for the Zircaloy-4 clad

rods.  No safety limits will be changed or setpoints altered as a result of using the LFAs.

In similar reviews of applications to use advanced fuel, the staff found that fuels with

advanced cladding do not introduce a mixed core penalty in licensing safety analyses, provided

that the resident fuel and the LFA were of like geometry.  The licensee has indicated that the

LFAs and fuel currently in use at CCNPP2 are of like geometry.  Therefore, the staff concludes

that use of the LFAs will not introduce a mixed core penalty into the safety analyses for

CCNPP2.

Based on the above, the staff finds that, with the LFAs in use, the ECCS performance

calculations assure that the ECCS will function to achieve the goals stated in 10 CFR 50.46 and

10 CFR Part 50, Appendix K.  Accordingly, the staff finds that application of Section 50.46 and

Appendix K with respect to use of the LFAs with advanced zirconium-based alloy cladding at

CCNPP2 is not necessary to achieve the underlying purpose of these regulations.
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The underlying purpose of 10 CFR 50.44 is to ensure that means are provided for the

control of hydrogen gas that may be generated following a postulated LOCA.  The licensee

submitted supporting documentation that shows that the use of the Baker-Just equation to

determine the metal-water reaction rate is conservative for the Framatome M5TM cladding and

the Westinghouse advanced zirconium alloy cladding.  Therefore, the amount of hydrogen

generated by metal-water reaction in these materials will be within the design basis.  As such,

the licensee has achieved the underlying purpose of 10 CFR 50.44, and application of that rule

with respect to use of the LFAs with advanced zirconium-based alloy cladding at CCNPP2 is

not necessary to achieve that purpose.

The staff examined the licensee’s rationale to support the exemption request and, as set

forth above, has determined that the use of LFAs with advanced zirconium-based alloy cladding

in the Unit 2 core for Cycles 15 and 16 would meet the underlying purpose of 10 CFR 50.44, 

10 CFR 50.46, and 10 CFR Part 50, Appendix K.  Application of these regulations in these

circumstances is not necessary to achieve the underlying purpose of the rule.

Therefore, the staff concludes that granting an exemption under the special

circumstances of 10 CFR 50.12(a)(2)(ii) is appropriate.

4.0 CONCLUSION

For the reasons set forth above, the Commission has determined that, pursuant to

10 CFR 50.12(a), the exemption is authorized by law, will not endanger life or property or

common defense and security, and is, otherwise, in the public interest.  Also, special

circumstances are present.  Therefore, the Commission hereby grants CCNPPI an exemption

from the requirements of 10 CFR Part 50, Section 50.44, Section 50.46, and 10 CFR Part 50,

Appendix K, with respect to the use of LFAs with advanced zirconium-based alloy cladding at

CCNPP2 during cycles 15 and 16.
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Pursuant to 10 CFR 51.32, the Commission has determined that the granting of this 

exemption will not have a significant effect on the quality of the human environment 

(67 FR 77085 and 67 FR 75864).

This exemption is effective upon issuance.

Dated at Rockville, Maryland, this 11th day of April 2003.

FOR THE NUCLEAR REGULATORY COMMISSION

/RA/

John A. Zwolinski, Director
Division of Licensing Project Management
Office of Nuclear Reactor Regulation



<<
  /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 /Warning
  /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 150
  /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 150
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /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 reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


