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Plenary Lecture 1

Harmonic Identification Algorithms with Applications

»

Professor Sarawut Sujitjorn
School of Electrical Engineering, Institute of Engineering
Suranaree University of Technology, Thailand
E-mail: sarawut@sut.ac.th

Abstract: Power quality has become more and more stringent recently due to a widespread use of switching power
converters. Such devices produce an excessive amount of harmonics injected into the systems. As a result, current
waveforms are distorted, and sometimes undesirable distortion occurs with voltage waveforms. Current harmonics
cause an increase in heat and power losses, and a drop in power factor. These reflect an inefficient use of energy.
Moreover, excessive harmonics can be harmful to protective devices, and measuring equipments. Harmonic
compensations may utilize passive, active, and hybrid filters. With an active power filter (APF), probably in a hybrid
form, there is a need for a harmonic identification unit sometimes referred to as a harmonic detector. The lecture will
begin with the definitions of power quality, harmonics, voltage-source and currentsource nonlinear loads, the need for
harmonic elimination, and the corresponding standards. Consequently, a review of existing harmonic identification
methods will be given. These include the PQ, the DQ, the SD, and the SWFA methods, respectively. The new
harmonic identification methods developed by the speaker and his co-workers will be discussed. These include the
DQF, the SVF, and the SVB methods, respectively. Various modes of applications will also be discussed. Extensive
simulation results as well as practical ones for 1- and 3-phase systems will be demonstrated.

Brief Biography of the Speaker:

Sarawut Suijitjorn received his PhD in Electronic and Electrical Engineering from the University of Birmingham, UK, in
1987. He is currently a professor of electrical engineering in the School of Electrical Engineering, Suranaree
University of Technology, Thailand. He has authored 3 books, and published more than 100 papers in peer reviewed
journals and conference proceedings. He also holds 15 patents in electrical, electronic, and mechanical devices. For
the last 15 years, he had administered the university in various positions including head of the department, vice rector
for academic affairs, and director of the R&D institute. He spends his leisure time with his family, dog, garden, and
thai classical music.

ISSN: 1792-4324 10 ISBN: 978-960-474-208-0



Latest Trends on Circuits, Systems and Signals

Authors Index

Abid, F. 163
Areerak, K.-L. 62,
Areerak, K.-N. 74
Areerak, Ko. 68
Bailey, K. 120
Bakiri, M. 163
Bayeh, C. 96
Bekhti, M. 109
Benabdelaziz, F. 158
Boribun, B. 91
Chaiyasena, P. A. 48
Cherouana, A. 158
Cicekoglu, O. 79
Dubey, S. 27
Dvorak, F. 134
Gurumurthy, K. S. 120
Hachour, O. 11
Hamaizia, Z. 129
Hammi, Y. 140
Herencsar, N. 79,
Hsieh, S.-K. 39
Inoue, M. 124
Istenic, R. 151
Izeboudijen, N. 163
Jantanate, W. 48
Jerabek, J. 83
Jit, S. 27
Klamka, J. 35
Kochcha, P. 43
Koton, J. 79,
Koutny, M. 174
Krajsa, O. 169,
Ksouri, M. 140
Kulworawanichpong, T. 91
Lahiri, A. 87
Lazib, D. 163
Louiz, F. 163

ISSN: 1792-4324

74

87

87

174

Luma, A.
Macedo, L. H.
Maschke, J.
Mebrek, M. A.
Missous, M.
Omar, R.
Panikhom, S.
Pinto, L.
Rahim, N. A.
Raj, N.

Raufi, B.
Sahli, L.
Santiprapan, P.
Sarasiri, N.
Semolini, R.
Sengouga, N.
Sharma, R. K.
Sica, D.
Silhavy, P.
Sotner, R.
Srikaew, A.
Suijitjorn, S.
Suijitjorn, S.
Sysel, P.
Szczupak, J.
Titri, S.
Tiwari, P. K.
Tsai, P.-J.
Udomsuk, S.

Visawa-phatra-dhanadhorn, S.

Vicek, C.

Vrba, K.
Yagoub, M. C. E.
Yang, J.-T.
Zanzouri, N.
Zazula, D.
Zebiri, C.

179

146
124
134
109
129

21

58
124

21
115
146
163

62

54
124
129
115
124
174

83
54, 74
43,48,54
58, 68
169
124
163

27

39

74

68
134
79, 83,87
129

39
140
151
158

ISBN: 978-960-474-208-0



	CSS-First
	CSS
	CSS-first
	CSS-main
	102-083
	102-106
	102-112
	I. INTRODUCTION
	II. THEORETICAL MODELING OF SUBTHRESHOLD CURRENT 
	III. RESULTS AND DISCUSSION
	IV. conclusion

	102-127
	102-135
	102-141
	102-142
	102-143
	102-144
	102-158
	102-161
	102-162
	102-163
	102-167
	102-180
	102-217
	102-230
	102-241
	102-251
	102-257
	102-261
	102-282
	I. Introduction 
	II. HEMT technology and characteristics 
	III. LNA designs and analysis 
	A. Input stage matching and noise optimization 
	IV. Simulation results and discussion 
	V. Conclusion 


	102-289
	102-299
	102-301
	102-312
	102-317
	102-323
	102-334
	102-336

	CSS-authors



<<
  /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




