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Tarapur Atomic Power Station is a twin unit Boiling Water Reactors (BWRs) built 
in 1960's and operating presently at 160 MWe. TAPS was designed to generate 210 MWe 
out of which 70% was from reactor primary steam and the remaining from Secondary 
Steam Generators (SSGs). This dual cycle of primary and secondary steam permits opera-
tion of the turbine to follow the system load demands automatically over a reasonable 
power range. However due to frequent tube leak related problems, SSGs were isolated in 
the year 1984 and units are operating at re-rated capacity of 160 MWe since then. There-
fore the associated components of secondary cycle were isolated. 

Of late it has been identified that Flow Accelerated Corrosion (FAC) is one of the 
degradation mechanisms with High Energy system piping components. The sudden fail-
ure of high energy (Enthalpy) piping components lead to loss of human lives as well as 
property loss in addition to the unplanned down times. The power industry is now review-
ing their effectiveness of detection and monitoring programmes to identify & mitigate the 
consequences. The recent pipe rupture incidents in overseas NPPs in secondary cycle 
piping has alarmed Indian NPPs. This issue was reviewed in detail at TAPS-1&2 and 
corrective & measures have been formulated for timely detection of degredations. 

Tarapur Atomic Power Station (TAPS) is one of the vintage reactors operating in 
the world and belongs to earlier generation of BWRs has completed 40 years of success-
ful, commercial and safe operation. During these four decades TAPS has engineered 
many inspection methodologies to detect various degradation mechanisms such as IGSCC 
(Inter Granular Stress Corrosion Cracking), TGSCC (Trans-Granular Stress Corrosion 
Cracking), Erosion-Corrosion (EC), Stress Corrosion Cracking (SCC) and Flow Acceler-
ated Corrosion (FAC). These degradation mechanisms were timely detected using various 
inspection methodologies developed time to time. The expertise gained from the operation 
and maintenance of both the units for the past four decades has strengthened the capabili-
ties of the station personnel to develop various inspection methodologies & their applica-
tion in the filed. One such inspection methodology was developed by the station which 
has potential to detect the degradation of high energy system piping components vulner-
able to FAC, especially the weld root inaccuracies. This inspection technique is estab-
lished at site NDT facility with in-house expertise and effectively utilized to detect the 
piping components degradation due to FAC. 

The six influence factors that affects FAC mechanisms are (1) Trace Element Con-
tent (2) Geometry (3) Temperature (4) PH (5) Fluid Velocity and (6) Dissolved Oxygen 
content. Ultrasonic thickness measurement is one of the detection methods to identify the 
extent of material loss. However, this method would not detect the material loss under the 
weld portion and/or adjacent to weld toe. This type of degradation is possible due to vul-
nerable geometry at the root either due to (a) Excess Penetration or (b) Use of backing 
rings or un-fused consumable insert rings. Since beginning TAPS is monitoring the piping 
degradation by ultrasonic thickness measurements based on the information & feed back 



received from overseas reactors from time to time through various correspondences/ tech-
nical information notices etc. 

TAPS followed the methodology of thickness measurement by measuring thickness 
at pre-determined location of piping components at grid intersection points. In spite of 
following this methodology scrupulously to monitor FAC degradation, one of the piping 
components had failed in condensate feed water system while unit is under operation at 
full power. This has been analyzed in detail and failure analysis & studies were carried 
out to detect the degradation mechanism. Conventional methods could not detect the deg-
radation effectively. Therefore a detailed analysis & study was carried out in-house at 
TAPS-1&2 and suitable methodology has been worked out. GE/Bechtel who is the de-
signer and construction consultancy for TAPS-1&2 has used backing rings at the root in 
some of the systems. Erosion of these rings promoted FAC and resulted in unexpected 
failure of the piping components in the form of pinhole at adjacent to the weld toe. Radi-
ography testing has been used to effectively detect the degradation at the weld root as well 
as weld tow adjacent portions to detect & identify this type of failure. 

This paper gives a brief insight into the various inspection methodologies followed 
at TAPS for timely detection of degradation mechanisms avoiding catastrophic failure of 
High Energy system piping components. TAPS has effectively utilized these inspection 
methodologies and implemented to assess such component’s integrity have also been 
briefly discussed. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


