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Offshore processes

FORCE

Tracing of Oil, Gas and Water

The tracer concept for measurements
under production conditions

The use of tracers permits efficient and reliable
measurements of oil, gas and water flow in process
units and subsea reservoirs. Typical problems to be
assessed by tracer studies include:

e Residence time distributions

e Flow rate measurements
e Breakthrough times
Inter well connections.

Platform process equipment

Measurements of residence time distributions in oil,
gas and water in separators and liquid carry over
tests are made with tracers for identification of
undesirable flow patterns and improvement of
separator performance.

Flow measurements using tracers are performed in
all piping systems carrying oil, gas or water including
separators, compressors, injector systems, and
flares. Tracer flow measurements are well suited for
special purposes at locations where flow is normally
not metered.

Calibration of flow meters, otherwise difficult of ac-
cess, is regularly performed by accurate, versatile,

and efficient tracer methods based on international
standards.

Leakage between flow streams in heat exchangers is
yet another example of tracer capability for trouble
shooting during normal production conditions.



Subsea reservoirs

Tracing of water or gas in reinjection studies yields
essential information to be utilized in reservoir mo-
delling and in planning of enhanced oil and gas reco-
very. Information from tracer studies includes:

o Identification of inter well connection between
injectors and producers

e Determination of breakthrough times
o Identification of channelling and fractures.

Proper selection of tracers for measurement of
waterflood and gas reinjection with respect to
obtaining maximum information and operational
safety is made as a first step towards a successful
tracer study. A number of candidate tracers are
available for water and gas depending on reservoir
and experimental conditions such as time scale,
expected dilution volumes, etc.

Injection of water and gas tracers is performed by
specially engineered equipment meeting the highest
requirements for fast and safe operation.

On site monitoring of tracer content in produced
water or gas is performed by rugged detectors
mounted outside the pipes in connection with high
rate injection or short-term studies. Laboratory an-
alysis is performed with high accuracy and low
detection level on water and gas samples of a wide
selection of tracers used in low rate injection or
long-term studies. Breakthrough time of several
years is easily determined.
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Further information:
Niels Hald Pedersen, tel. (direct) +45 43 26 75 14, nhp@force.dk
Torben Sevel, tel. (direct) +45 43 26 74 85, ts@force.dk

Safety

The use of highly sensitive detectors for on site
measurements and advanced instruments for sample
analysis permits the use of minimum amounts of
tracers - for the benefit of safety and costs.

Handling of radioactive tracers is performed by skil-
led operators and no special safety precautions are
needed for platform personnel.

Transport and handling of tracers follow internatio-
nal regulations under licence from National Radiation
Health Authorities to FORCE Technology.

FORCE

Subject to changes without notice

FORCE Technology Netherlands B.V. FORCE Technology USA Inc. FORCE Technology Norway AS FORCE Technology Sweden AB FORCE Technology, Headquarters

Tel. +31 71 523 5212 Tel. +1 713 975 8300
FORCE Technology Rusland LLC FORCE Technology Brazil Ltda.
Tel. +7(812) 326 80 92 Tel. +55 21 2610 7400

Claude Monets allé 5
1338 Sandvika, Norway
Tel. +47 64 00 35 00
Fax +47 64 00 35 01
info@forcetechnology.no

Park Allé 345

2605 Brgndby, Denmark
Tel. +45 43 26 70 00

Fax +45 43 26 70 11
force@force.dk
www.forcetechnology.com

Tallmétargatan 7
721 34 Véasterds, Sweden
Tel. +46 (0)21 490 3000
Fax +46 (0)21 490 3001
info@forcetechnology.se




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /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
  /SyntheticBoldness 1.00
  /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 <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


