Tsunameter - Tsunami Pressure Sensor SBE 54

Reliable detection of deep ocean tsunami waves without
generating false alarms requires a sensor that accurately detects
pressure changes of millimeter scale while sampling rapidly
enough to characterize the shape of the tsunami waves and

reflections in real-time. —:im =
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In addition to having extremely high resolution, the acquisition
circuitry must be low power and free of noise, drift, and
temperature-induced changes. The pressure sensor must be
extremely reliable, stable, and capable of generating high
resolution outputs.

Sea-Bird’s tsunami sensor continuously measures, records, and outputs pressure at user-programmable periods. Pressure
resolution is better than 1 mm at full ocean depth (7000 meters), at the default sample period of 15 seconds. The tsunami sensor’s
sole purpose is to function as the heart of a deep ocean tsunami detection system. Setup and operation require no user interaction.
A power supply supervisor and watchdog timer ensure automatic recovery if power or normal operation is interrupted.

The SBE 54 combines a Paroscientific Digiquartz® pressure transducer, microcontroller, real-time clock with temperature-
compensated crystal oscillator, precision temperature-compensated reference frequency, two high-resolution frequency acquisition
circuits, EEPROM, and FLASH memory. The reference frequency used to acquire pressure and pressure temperature outputs from
the Digiquartz pressure sensor is accurate to 1 part per million and temperature calibrated to 50 parts per billion. The pressure sensor,
reference frequency, and acquisition circuits are powered continuously to eliminate errors caused by start-up transients. Pressure and
pressure temperature are acquired simultaneously to eliminate phasing errors and increase measurement resolution in each channel.

Low power consumption makes multi-year, battery-powered deployments practical. The FLASH memory provides four years
continuous backup of the entire raw pressure record, at the default 15-second sample period. Preserving the entire time series in
memory allows a post-deployment engineering review of the instrument’s performance, as well as a scientific analysis of the
entire deployment record. The EEPROM stores calibration coefficients and diagnostic information. The Digiquartz pressure
sensor and the frequency reference are tested and re-characterized at Sea-Bird to meet the demanding millimeter-scale sensitivity
requirements.

CONFIGURATION AND OPTIONS

A standard SBE 54 Tsunameter includes:

e Titanium housing (short, externally powered, no battery compartment) for depths to 7000 meters (22,900 ft)
Paroscientific Digiquartz pressure sensor (10,000 psia)
128 MB FLASH memory

RS-232 interface

Impulse glass-reinforced epoxy bulkhead connector
Simple real-time XML data output:

<Sample Num='46906' Type='Pressure'>
<Time>2000-01-01T00:29:46</Time>
<PressurePSI>14.7921</PressurePSI>
<PTemp>22.1338</PTemp>

</Sample>

Options include:

¢ Digiquartz pressure sensor ranges of 0 - 2000, 0 - 3000 or 0 - 6000 psia

e Long housing with battery compartment for 12 D cells (LR-20 — Alkaline) or 6 DD Lithium cells (internal battery is diode
or’ed with external supply for use as backup to external power supply)

e Plastic housing for depths to 600 meters (1960 ft)

o  Wet-pluggable (MCBH) bulkhead connector in place of standard connector

SOFTWARE

The SBE 54 is supplied with Windows 2000/XP software for instrument setup, data upload, and data conversion.
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Tsunameter SBE 54

SPECIFICATIONS
Data output Real-time pressure in ASCII engineering units (dbar, psia) every 1 — 240 seconds (default 15 seconds)
Measurement resolution © 1.1 x 10 of Digiquartz pressure range at default 15-second sample period

(0.0011 psia [0.8 mm] with 10,000 psia sensor)

Power supply 12-28 VDC

Power consumption 0.015 Watt at 15V, 0.016 Watt at 20V, 0.018 Watt at 24V, 0.022 Watt at 28V (running continuously)
Battery endurance 12 Alkaline D cells: 14 months (80% capacity) 6 Lithium DD cells: 37 months (80% capacity)
FLASH memory 8.9 million samples (51 months at default 15-second sample period)

Reference frequency Initial accuracy: 1 ppm

Temperature characterization: = 0.1 x 10 (-10 to 30° C), £ 0.05 x 10 (0 to 10° C)

Aging: 3 x 107 first year, 1 x 10 after first year
Real-time clock Quartz TCXO watch-crystal, accuracy + 2 ppm (5 sec/month)
" The sum of all uncertainties in a measurement of pressure change is less than 1 mm over a duration of a few minutes and less
than 5 mm over a duration of minutes to hours, including ocean/instrument temperature changes of 0.25° C.

9.9cm
[~ (3.9in)™

liﬁ o

T~ Battery end cap

~1— Titanium housing

SBE 54 with

optional long

housing with
battery

(gc; 52 ?r:n) compartment

—— Titanium connector end cap =

«———— Nylon pressure port fitting A—E ==
~—Pressure bladder cover u
©

y \© ]
Data I/O connector —

Optional ‘

Standard  MCBH-4MP(WB), !
XSG-4-BCL- TI (3/8 " length

HP-SS base, 1/2-20 thread)

§1 Common

1 2 RS-232 Receive

1 3 RS-232 Transmit

14 Aux Power Input ILYRT
(optional 12-28 VDC) ; !

: 3 207

O e e H 03/26/07
Sea-Bird Electronics, Inc. E-mail: seabird@seabird.com
13431 NE 20™ Street, Bellevue, Washington 98005 USA Telephone: (425) 643-9866

m Website: http://www.seabird.com Fax: (425) 643-9954




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


