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Features: PERFORMANCE at a glance:

e Real time measurement * 1 m spatial resolution

e Uses standard telecom single mode fiber * + 0.3°C temperature precision

¢ Good spatial resolution and long range e 100 km maximum sensing range
¢ Multiple channel monitoring available e 5 kHz frequency uncertainty

e Alarm monitoring capability
¢ Fast Measurement and Dynamic Measurement

Description:

OZ Optics' Foresight™ family of fiber optic Brillouin distributed temperature sensors (B-DTS) are sophisticated optical sensor systems
employing stimulated Brillouin scattering. Distributed sensing provides a direct method of measuring the changes in temperature along
the entire length of an optical fiber. Measurement is achieved by the direct placement of a singlemode fiber onto, into, or along a
structure or area of interest. Low-cost standard telecom single mode fiber can be used.

The stimulated Brillouin approach provides several levels of measurement accuracy and speed to meet application specific demands.
Each DTS has the flexibility to accurately measure temperature changes, or to quickly detect the changes in temperature associated
with fire or even lightning strikes. Trading off accuracy provides for 1 second measurement speed to detect large changes in
temperature.

Maximum sensing length utilizing Brillouin analysis is 100 km, a significant improvement over the Raman based distributed
temperature sensor. Unlike intensity based Raman systems, the stimulated Brillouin approach measures changes in frequency.
This makes the Brillouin approach more immune to attenuation changes, resulting in greater range of measurement at similar spatial
resolution. The Brillouin analyzer also allows for excellent spatial resolution; current designs allow for resolutions as short as 1 m for
10 km long fiber.

Internal and external optical switch are available, including fully-automated control. Utilizing an optical switch greatly reduces the costs
associated with long term continuous monitoring, by allowing a single system to monitor multiple sensing fibers.

Alarm reporting of minor, major and critical events provides the means to respond appropriately to the changes being detected,;
furthermore, slope and span alarms provide excellent detection of localized events even as overall temperatures rise.
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Fire Detection

Specialized software provides the needed speed of measurement to detect the build-up of
heat or the outbreak of fire. The Foresight™ B-DTS offers greater range for sensing
without reduction in spatial resolution®. A length of fiber can be laid out in a large grid to
pinpoint a fire within a couple of meters. With 2.5 meters resolution for 20 km sensing
range, the temperature can be measured with an uncertainty of only 1.5 °C within a range
of 0 °C to 100 °C, in less than 24 seconds.

Oil & Gas Pipeline Leakage Monitoring

Assess the integrity of pipelines with the use of the Foresight™ B-DTS. By measuring the
localized changes in temperature associated with the leakage product from the pipeline,
the B-DTS provides alarms and notification of events along the entire monitored area
automatically. Such leaks result in cooling or heating, depending on the product in the
pipeline, that is detectable using the B-DTS. Its enhanced range of performance and better
immunity to hydrogen attenuation makes the B-DTS a logical choice in pipeline leakage
monitoring.

Oil and Gas Reservoir Monitoring

The Foresight™ B-DTS provides for real time and continuous monitoring as required for
Oil & Gas reservoir management. Additionally, the Brillouin DTS offers key benefits over
the widely deployed Raman DTS method. The B-DTS is a frequency based measurement;
not intensity like Raman. This provides greater possibility to overcome loss and attenuation
changes in the fiber. By using pure core single mode fibers, the lifespan is greatly
enhanced against hydrogen darkening: this is in addition to the greater dynamic range of
the Foresight™. Since single mode fibers are utilized, 5 cm spatial step and 1m spatial
resolution of temperature events is easily obtained. Stable frequency measurements,
greater dynamic range, longer fiber life, and better spatial resolution are key benefits that
set the Foresight™ B-DTS.

Power Cable Monitoring

Optical sensing provides for the direct measurement of temperature in power cables.
Based on these results, existing infrastructure can be operated more efficiently and carry
more load safely. The Foresight™ B-DTS provides excellent range for temperature
measurement: up to 100 km sensing range. As a B-DTS has two channels, each capable
of monitoring 100 km of fiber, up to 200 km of fiber can be easily monitored by the same
unit. Furthermore, built-in software supports external optical switches from the B-DTS as
well, greatly enhancing and expanding the number of cables being monitored by a single
B-DTS unit.

Macro Temperature Monitoring

The Foresight™ B-DTS is an excellent choice for researchers and climatologists who need
to measure large areas and long lengths for subtle temperature variances. The superior
range of spatial resolution and low cost of single mode fiber for sensing makes the B-DTS
an ideal choice for macro measurements.

Cryostat Temperature Measurement

The B-DTS has successfully measured temperatures below 25° Kelvin. One such
application was the monitoring of heat build-up in a superconductor. With rapid, continuous
measurements, the B-DTS is more than just a temperature probe. It can act as an early
warning and alarm system to prevent thermal runaway of the superconductor. With its
excellent 1 m spatial resolution, users can manage the fiber deployment to easily obtain

a very short simulated spatial resolution.

1 As compared to Raman DTS.

Cryostat




Specifications:

Foresight™ Series
Model BDTS-C-1/10-60-N BDTS-C-1/10-1/60-H BDTS-C-1/50-100-N BDTS-C-1/50-1/100-H
Number of Channels 210 25
Sensor Configuration Loop fiber
Sensing Range 60 km 100 km
Spatial Resolution 1mtol0m I1mto50m
Spatial Step as low as 5 cm
Temperature Range -270°C to +2000°C (depending on cable material)
Temperature Resolution 0.005 °C?
Temperature Accuracy (2c) + 0.3 °C (Whole sensing range for BOTDA)
Dynamic Measurement No Yes No Yes
Fast Measurement No Yes No Yes
Averaging 1 to 65,000 scans
Measured Variables Temperature, Brillouin spectrum
Communication & Connections Ethernet port, USB
Output Signals Software alarms via TCP/IP, SPST, SSR relays (optional)
Data Storage Internal hard disc (128 GB or more)
Data Format Database, text files, MS Excel, bitmap plot
Optical Connections FC/APC
Laser Wavelength 1550 nm band
Operating Temperature 0 °C to 40 °C, <85% RH, Non-condensing
Power Supply 115 or 230 VAC; 50-60Hz; max 300W
Dimensions (L x W x H) 390 mm x 344 mm x 85 mm (not including computer)?
Weight 8 kg (not including computer)
Measurement Modes Manual, remote or automatic unattended measurements
Data Analysis Measurement analysis, multiple trace comparison w_ith respect to selectable baseline,
Measurement trends, Graphical zoom.
Alarm & Warnings Automatic alarm triggering, configurable alarm settings (heat, threshold, etc.)
Remote Operation Remote control, configuration and maintenance via TCP/IP
\Watch Dog Long term operation 24/7 guaranteed by automatic recovery and continuous self diagnostics

1 This value is estimated/calculated from the uncertainty of laser beat frequency (5 kHz), and temperature and strain coefficients of fibers.
2 Dimensions do not include carrying handle or rackmount tabs. Air vents on sides of unit must not be obstructed.

Contact Information:

OZ Optics Limited.
Tel. 1-613-831-0981

Toll Free: 1-800-361-5415
Fax: 1-613-836-5089
Email: sales@ozoptics.com
Website: www.0zoptics.com





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated GRACoL 2006 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 90
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /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 (Coated GRACoL 2006 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'OZ-Web 1'] [Based on 'OZ-Web'] [Based on 'Illustrator Default'] These are the default settings when saving an Illustrator file as an Adobe PDF document. Use these settings when you plan on editing the file again in Illustrator, or when you need to place it in a layout application such as InDesign, or when the final use of the file is unknown.)
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /DocumentRGB
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [240 240]
  /PageSize [612.000 792.000]
>> setpagedevice


