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May 20, 2009 
 
The Honorable Gregory B. Jaczko 
Chairman 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 
 
SUBJECT: PROPOSED RESOLUTION OF GENERIC SAFETY ISSUE - 163,   
  “MULTIPLE STEAM GENERATOR TUBE LEAKAGE” 
 
Dear Chairman Jaczko: 
 
During the 562nd meeting of the Advisory Committee on Reactor Safeguards, May 7-8, 2009, we 
reviewed the proposed resolution of Generic Safety Issue (GSI-163), “Multiple Steam Generator 
Tube Leakage.”  GSI-163 addresses the concern that a design basis main steamline break may 
lead to the rupture of multiple steam generator tubes and the depletion of the reactor coolant 
inventory.  Our review of the proposed resolution of GSI-163 is an example of our long-standing 
interest in the integrity of steam generator tubes.  During our review, we had the benefit of 
discussions with the staff and of the documents referenced. 
 
RECOMMENDATION 
 
1. GSI-163, “Multiple Steam Generator Tube Leakage,” should be closed. 
 
BACKGROUND AND DISCUSSION 
 
Steam generator tubes make up a significant part of the pressure boundary for the primary 
coolant system of any pressurized water reactor.  These metal tubes are susceptible to 
degradation by a variety of corrosion, fatigue, and wear mechanisms.  Some degradation 
mechanisms have been mitigated over the years by changes in water chemistry and alloys used 
for the tubes.  Today, a persistent concern that remains important is stress corrosion cracking, 
especially in the vicinity of drilled plate tube support structures where water chemistry can be 
quite aggressive. 
 
By means of plant technical specifications, licensees are required to assure with high 
confidence that steam generator tubes have sufficient integrity to survive normal operations as 
well as possible design basis accidents, such as the rupture of a main steamline outside of the 
containment boundary.  Licensees do this with a program of periodic inspections of tubes and 
repair or plugging of tubes that show degradation in excess of conservative thresholds.  
Methods for tube inspection and thresholds for tube plugging or repair have had to evolve as the 
mechanisms of tube degradation have changed. 
 
Rupture of a single steam generator tube is itself a design basis accident and plant systems are 
capable of coping with such an event.  GSI-163 was established because of concerns that 
methods for inspection of tubes and detection of degradation could leave in operation many 
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tubes that would fail in the event of a main steamline break outside of containment.  The coolant 
inventory in plant systems that cope with the rupture of a single tube or a few tubes might be 
exhausted by the rupture of or even significant leakage from multiple tubes.  The reactor coolant 
inventory is expelled outside the containment and the accident could progress to core damage. 
 
The NRC staff and the nuclear industry have undertaken extensive programs to revise tube 
inspection methods and protocols to ensure steam generator tube integrity.  Performance-based 
requirements have been incorporated into pressurized water reactor technical specifications.  
Licensees are required to make projections of acceptable tube behavior over the interval 
between steam generator tube inspections.  Through various tasks within the Steam Generator 
Action Plan (SGAP), the staff has shown that processes hypothesized to rupture multiple tubes 
during design basis events are unlikely or physically impossible. 
 
We conclude that GSI-163 can be closed as proposed by the staff. 
 
Our interest in the integrity of the primary coolant pressure boundary and the degradation of 
steam generator tubes is sustained.  We appreciate the opportunity to review steps taken by the 
staff to complete or otherwise disposition elements of its SGAP. 
 
Dr. William J. Shack did not participate in the Committee’s deliberations regarding this matter. 
 
      Sincerely 
 
         /RA/ 
 
      Mario V. Bonaca 
      Chairman 
 
References: 
 
1. Letter to Edwin M. Hackett, Nuclear Regulatory Commission, transmitting  Proposed 
 Closeout Package - Generic Safety Issue 163, “Multiple Steam Generator Tube 
 Leakage,” 3/9/2009 (ML090690074) 
 
2. U.S. Nuclear Regulatory Commission, Advisory Committee on Reactor Safeguards, 
 NUREG-1740, “Voltage-Based Alternative Repair Criteria,” 3/31/2001, (ML0107503151)



 

2 
 

tubes that would fail in the event of a main steamline break outside of containment.  The coolant 
inventory in plant systems that cope with the rupture of a single tube or a few tubes might be 
exhausted by the rupture of or even significant leakage from multiple tubes.  The reactor coolant 
inventory is expelled outside the containment and the accident could progress to core damage. 
 
The NRC staff and the nuclear industry have undertaken extensive programs to revise tube 
inspection methods and protocols to ensure steam generator tube integrity.  Performance-based 
requirements have been incorporated into pressurized water reactor technical specifications.  
Licensees are required to make projections of acceptable tube behavior over the interval 
between steam generator tube inspections.  Through various tasks within the Steam Generator 
Action Plan (SGAP), the staff has shown that processes hypothesized to rupture multiple tubes 
during design basis events are unlikely or physically impossible. 
 
We conclude that GSI-163 can be closed as proposed by the staff. 
 
Our interest in the integrity of the primary coolant pressure boundary and the degradation of 
steam generator tubes is sustained.  We appreciate the opportunity to review steps taken by the 
staff to complete or otherwise disposition elements of its SGAP. 
Dr. William J. Shack did not participate in the Committee’s deliberations regarding this matter. 
 
      Sincerely 
 
         /RA/ 
 
      Mario V. Bonaca 
      Chairman 
References: 
 

1. Letter to Edwin M. Hackett, Nuclear Regulatory Commission, transmitting  Proposed 
Closeout Package - Generic Safety Issue 163, “Multiple Steam Generator Tube 
Leakage,” 3/9/2009 (ML090690074) 

 
2. U.S. Nuclear Regulatory Commission, Advisory Committee on Reactor Safeguards, 

NUREG-1740, “Voltage-Based Alternative Repair Criteria,” 3/31/2001, (ML0107503151) 
Distribution: 
See next page 
 

Accession No:  ML091320055 Publicly Available (Y/N):  Y Sensitive (Y/N): N 
If Sensitive, which category? 
Viewing Rights:   NRC Users   or    ACRS only   or    See restricted distribution 
OFFICE ACRS SUNSI Review ACRS ACRS ACRS 
NAME C. Brown C. Brown C. Santos/A. 

Dias 
E. Hackett E. Hackett for  

M. Bonaca 
DATE 5/19/09 5/19/09 5/19/09 5/20/09 5/20/09 

OFFICIAL RECORD COPY 



 

2 
Letter to the Honorable Gregory B. Jaczko, Chairman, NRC, from Mario V. Bonaca, Chairman, 
ACRS, dated May 20, 2009 
 
SUBJECT: PROPOSED RESOLUTION OF GENERIC SAFETY ISSUE - 163, “MULTIPLE 

STEAM GENERATOR TUBE LEAKAGE” 
 
Distribution: 
ACRS Branch A 
ACRS Branch B 
E. Hackett 
H. Nourbakhsh 
J. Flack 
C. Jaegers 
T. Bloomer 
B. Champ 
A. Bates 
S. McKelvin 
L. Mike 
M. Evans 
RidsSECYMailCenter 
RidsEDOMailCenter 
RidsNMSSOD 
RidsNSIROD 
RidsFSMEOD 
RidsRESOD 
RidsOIGMailCenter 
RidsOGCMailCenter 
RidsOCAAMailCenter 
RidsOCAMailCenter 
RidsNRROD 
RidsNROOD 
RidsOPAMail 
RidsRGN1MailCenter 
RidsRGN2MailCenter 
RidsRGN3MailCenter 
RidsRGN4MailCenter 
 
 
 



<<
  /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


