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ABSTRACT

This paper presents a feasibility study on WIMAX
technology application to underground cables data
acquisition. This feasibility study is based on a field data
collection prototype system that is composed of field
monitoring and host control platforms. The data
transmission, communication, and control of these two
platforms are accomplished using WIMAX technology.
Based on the transmission characteristics of WIMAX, this
paper proposes a WIMAX based communication
architecture and then develops a specific data format that
is suitable for monitoring the underground area and
collecting cables data, such as temperature, humidity,
partial discharge, leakage current. After establishing the
prototype system, the authentication and performance
tests were conducted. The authentication test shows that
the underground cables data were transmitted correctly.
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INTRODUCTION

Combined with sensor technology, electronics technology,
computer technology, and communication technology, the
on line insulation monitoring system can fulfil the on line
monitoring and diagnosing of the electrical equipments by
signal acquisition, data processing, logical decision and
data transmission. So in recent years, high voltage
engineering researchers have paid more and more
attention to the technology. But the current insulation on
line monitoring system is found to have many
disadvantages in practical usage, such as complexity in
wire connection, difficulty in device installation, and
liability to be interfered by other electrical equipment. In
order to solve the problem, we introduce a new insulation
monitoring system based on WIMAX technology and
IEEE1451.2 standard.

WIMAX

WIMAX is defined as World Interoperability for Micro
Access by the WIMAX Forum, formed in June 2001 to
promote conformance and interoperability of IEEE 802.16
standard, officially known as WirelessMAN. WIMAX aims
to provide wireless data over long distances, in a variety
of different ways, from point to point links to full mobile
cellular type access.

WIMAX uses

The bandwidth and reach of WIMAX make it suitable for
the following potential applications:

e Connecting WiFi hotspots with each other and to
other parts of the Internet.

e Providing a wireless alternative to cable and DSL for
last mile (last km) broadband access.

e Providing high speed data and telecommunications
services.

e Providing a diverse source of Internet connectivity as
part of a business continuity plan. That is, if a
business has a fixed and a wireless internet
connection, especially from unrelated providers, they
are unlikely to be affected by the same service
outage.

e  Providing nomadic connectivity

Competing technologies

Within the marketplace, WIMAX's main competition
comes from widely deployed wireless systems with
overlapping functionality such as UMTS and CDMA2000,
as well as a number of Internet oriented systems such as
HIPETMAN and WiBro. Fig. 2 shows the WIMAX’s speed
over the mobility.
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WIMAX APPLICATIONS

Fig. 2 shows an example of the cables and their
surroundings in a 154 kV underground installation at
S district, Seoul, Korea.



Figure 2: A typical installation of the underground
154 kV power cables at S district, Seoul, Korea

WIRELESS ON LINE INSULATION MONITORING
SYSTEM BASED ON WIMAX TECHNOLOGY

The scheme of the on line insulation monitoring system
based on WIMAX technology and IEEE1451.2 standard is
shown in Figure 3.
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Figure 3: The scheme of smart sensor

In every data acquisition node, a wireless STIM module is
installed. The installation of the wireless STIM module is
quite simple, so it can approach the node as near as
possible to eliminate interference. The data collected by
STIM module are sent to the appointed NCAP by a
wireless way, and then transmitted to the master
computer by NCAP via CAN bus. In the master computer,
the data are calculated and analyzed, after that a
diagnosis can be made according to the calculated
results. The result will be shown not only on the master
computer, but also on the corresponded STIM module. If
the result surpasses the set warning magnitude, a sound
light warning signal will be sent by the executor of STIM
module, it tells the operator to master the working
condition of the devices in time. The paralysis of any
single NCAP module will cause the interruption of data
transmission, so in this design, each STIM sends
sampling data to two NCAP at the same time. When
master computer monitors a failure of one NCAP, it sends
an alarm signal, and notifies the operator to replace the

paralyzed NCAP, meanwhile the other NCAP can carry
the mission of data transmission. As a result, the stability
of the whole system is raised.

CONCLUSIONS

This paper introduces the WIMAX technology and the
IEEE1451.2 standard in detail, completes the design of
hardware part and software part of smart sensor, and
proposes the total design concept of an on line insulation
monitoring system based on WIMAX technology. The
WIMAX device s have advantages such as low power,
small volume, low cost, so when it is applied in the
insulation on line monitoring system, it gives a great
convenience to the installation and maintenance of the on
line monitoring devices, and also fulfills the plug&play
function on the smart sensor.

FUTURE WORK

The next immediate step of this research project is to test
performance of the sensors and the platform itself in a
wide variety of field conditions. Ultimately, the WSN wiill
have to work in many different environments with many
different cable configurations. Therefore, the
miniaturization and the improvement of electro-
mechanical performance of WSN are important areas of
further research. The use of energy scavenger, in the
framework of WSN, is also an import ant direction of
future work.
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GLOSSARY

WSN: Wireless Sensor Networks
WIMAX: Worldwide Interoperability for Microwave Access




<<
  /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
  /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
    /ArialMT
  ]
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [595.276 841.890]
>> setpagedevice


