
Exchanger Leak Testing-Chemical Tracers
Tracerco has been at the forefront of the
development of online leak detection for the 
last 40 years. 

The method allows the detection of leaks as small as 0.5%.
However, customer demands to measure smaller leaks affecting
product quality, has prompted extensive research to develop
alternative online methods. Through the development of
specialist chemical tracers leaks as small as 0.0001% are 
readily identified. 

Project Field Test 
In the following case study, Exchangers A and B were
condensing naphtha from a crude distillation column on the 
shell side using raw crude as the cooling media on the tube 
side. Customer laboratory results showed that the naptha was
out of specification with regards to color, indicating that there
may be damage to the internals of the crude column or a leak 
in an exchanger. A TRU-SCAN® was performed on the crude
column and results indicated that there was no damage to the
column internals, nor operational issues such as flooding or
severe entrainment.

A review of the process showed that there was no sample point
between exchangers on the naphtha side, so a common sample
point downstream of the bank of exchangers had to be used.
However, there was an injection point before each of the two
exchangers on the crude side (Figure 1). The first chemical tracer,
T105, was injected into the high-pressure crude inlet to the
bottom exchanger (A) of the bank of exchangers. This tracer
passed through the crude side of the bottom exchanger and then
to the top exchanger (B). As the tracer was injected into the feed,
the first sample cylinder was opened, allowed to fill, and then
closed. Additional sample cylinders were opened, filled, and
closed at intervals appropriate to the system.

After the last sample was collected from the first test, a different
chemical tracer, T205, was injected into the crude inlet line
between the exchangers. The second chemical tracer passed
through the crude side of the top exchanger (B) only. The sample
point was the same as for the first test. 

Sample cylinders were analyzed for tracer presence.

To address the need to find very small leaks, Tracerco carried out
an extensive research and development program looking at the
application of specialist chemical tracers. The chemical tracer
approach can provide plant personnel new alternatives for
investigating plant operating performance with the goal of 
reduced diagnostic and shutdown time. 
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Figure 1 - Exchanger A 
and B schematic illustrating
the two injection points 
and common sample 
point used.
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Project Analysis
Flowrates of the crude and naphtha through the exchangers
indicated that the residence time should have been about 
2 minutes each. 

Analysis of the first chemical tracer (T105) appeared in sample 
A5 with the maximum concentration of tracer seen in sample 
A6 (Figure 2). The residence times matching these samples was
2.5 and 3 minutes. Since the residence times were not known
exactly, these results indicated a leak either near the crude outlet
of the bottom exchanger (A) or near the crude inlet of the top
exchanger (B).

The second tracer (T205), injected into the crude feed to the top
exchanger, was detected in samples B2 and B3, with the highest
concentration of tracer found in sample B2. Since the analysis only
found tracer in the first 2 samples, the leak appeared to happen
near the crude inlet of the top exchanger (B).

The test data showed a strong positive tracer response indicating
that the top exchanger (B) was indeed leaking. But was the
bottom exchanger (A) also leaking? The residence time of the
chemical tracer found in the naphtha samples showed that the
tracer had likely already passed through the bottom exchanger (A)
and was near the entrance to the top exchanger (B). Therefore the
conclusion was made that only the top exchanger (B) was leaking.

Based on the process rates through these exchangers, the
amount of tracer injected, and the amount of tracer in the
samples, the leak size was calculated to be approximately 
100 ppm (0.01%)

Customer Conclusion
These exchangers were floating head design, and experience of
this exchanger type when trying to detect small leaks was found
to be very difficult and time consuming. With the knowledge that
the B exchanger was leaking, the plant was able to shutdown 
and replace the leaking bundle and restart the unit with minimal
downtime. After restart, the lab analysis showed the naphtha
quality problem had been eliminated.

This chemical tracer approach is only offered by Tracerco and
can provide plant personnel new alternatives for investigating
plant operating performance with the goal of reduced diagnostic
and shutdown time along with reduced maintenance costs.

For further information:

If you would like to obtain additional information on Tracerco’s Process Diagnostics® technology please contact a technical
advisor in your area to schedule an onsite presentation or visit our website at www.tracerco.com.

Figure 2 - Tracer analysis data revealed strong positive tracer
responses indicating that exchanger B was leaking.

XM1153/0/A

North American 
Headquarters
4106 New West Drive
Pasadena, TX 77507, USA
Tel          281 291 7769
Fax          281 291 7709
Toll Free  800 288 8970

Field Office Locations:
Corpus Christi, TX 78408, USA
Tel 361 888 8233

Concord, CA 94520, USA
Tel 925 687 0900

Paramount, CA 90723, USA
Tel 562 633 8800

Newark, DE 19702, USA
Tel 302 454 1109

Merrillville, IN 46410, USA
Tel 219 945 0400

Baton Rouge, LA 70820, USA
Tel 225 761 0621

Salt Lake City, UT 84119, USA
Tel 801 478 0736

Edmonton AB, T6E 6A6, Canada
Tel 1 780 469 0055

Sarnia, N7S 5G5, Canada
Tel 1 519 332 6160

Calgary, AB, T2Y 2Z7, Canada
Tel 1 403 931 6705

Rio de Janeiro, RJ, Brazil,
CEP 22775-044
Tel +55 21 3385 6800

28214 Exchange LT Chem Tracer DS USA  09/01/2015  15:13  Page 2



<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


