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Preliminary Research on Power Extraction System Laid out Along

UHYV Half-wavelength AC Transmission Line

LI Zhanchun, WANG Lingtao, CUI Xiang
(Beijing Key Laboratory of High Voltage and Electromagnetic Compatibility
(North China Electric Power University), Changping District, Beijing 102206, China)

ABSTRACT: A novel way, which is called power extraction

system, to supply power for power load around
half-wavelength AC transmission (HWACT) line by energy
extraction from HWACT line is proposed, and the energy
extraction is implemented in such a way: a certain length of
energy extraction conductors, which are parallel with HWACT
line, are laid out beneath the HWACT line. The equivalent
source of power extraction system is analyzed, thus the
parameters of power extraction system under horizontal
conductor arrangement and triangle condctor arrangement of
UHV HWACT line are obtained. By means of building
mathematical models for UHV HWACT line and power
extraction conductors, results of numerical analysis on load
characteristics of power extraction system is performed and the
suggestions on improving load capacity of power extraction
system are put forward. Furthermore, the impacts of
single-phase earth fault occurred in UHV HWACT line on

power extracton system are analyzed.

KEY WORDS: UHV, half-wavelength; power extraction;

equivalent source; load characteristic
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Fig.1 Equivalent circuit of power extraction system
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Fig.2 Open-circuit voltage of the equivalent source in
the power extraction system
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Fig. 3 The variety curve of the internal impedance of
the equivalent source along with the height of
energy extraction conductors
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the equivalent source along with the cross-section area of
energy extraction conductors
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Tab.1 The average height of the extraction line in
horizontal arrangement
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Tab.2 The average height of the extraction line in
triangular arrangement
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Fig. 5 Equivalent circuit of power extraction system
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Tab.3 Energy supplied by power extraction system kw
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Fig. 7 Equivalent circuit of power extraction system after
reactance compensation
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Fig. 8 The load characteristics of 220//3 power
extraction system after reactance compensation
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Tab.4 Energy supplied by power extraction system after

reactance compensation MW
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Fig. 9 The open-circuit voltage of the equivalent source in
power extraction system when single-phase earth fault
occurred in the UHV HWACT line



FE35E FHoW

L S 41

4.2 ATk RRIEMERE

Gifi Je AL BRI, PRI MR AT A S RE (I
LG e R R B FLIL I R 5 6 s R 5.
6 AR AMERTZRRES IR L fids i a, 7
AT PRI R B 2 3 PR B R R IE T vy o DRI, b
2 Ja i Re it L R Gr b i ed i Ry 4 &, DLig
Go AT I e A AP R A T B A8 R e o

RS BISRAMERTSEMZEER
Tab. 5 The line current of high voltage side before

reactance compensation A
ot 220/\3kV £%i 110/3 kv &5 66/3 kv %
%

S RR O BRSO B RR b
KR

UG I - S
FHAE 1.10 3.01 0.52 1.51 0.33 0.87
cosp=0.9(EME) 058 301 029 151 016  0.87
*6 BEIiFiMzESEMZERER
Tab. 6 The line current of high voltage side after

reactance compensation A
it 220/3kV &% 110/\3 kV &% 66/3 kV &%
) 1.6 b 0.4 MW b 0.1 MW FEth

MW E [ [
RELME 12.75 145350 633 892.10 3.92 24782

cosp=0.9(ENE) 1143 145350 571 892.10 342 247.82
5 #ip

1) 8 FURE e e YK AT T P 2R BRI 2k
FHEE AL A AR, A fr et R RS A S
B, SRRY, TERE B ST i F 2 IR VR 4&
AL 220//3~ 110/4/3~ 66/+/3 kV HLESEH
HIHRe Ll R4t

2) Nz SR RME PR AR 0 LGB R R R K
T A BRI A R (L R R R B B, e
R HIE I DI . s A ME T ARAME S
et HE ZR G0 0 A S 1 H R A AR 2

3) WM EIR B A HEE WA 2 At
BN 5 4 ki e e Re fL AR L, R el
A AT AL A FEL 4 B VY 2 A R AL FE R T AR (A A
YRR TNE, SR AR phrashaetL i gL,
FHEE ARG, R r LR B REAE T %, HIHEX)
R v I Y K S T L R R S DA S R &
PR, TR — P .

Bt

Bl E R o RAa st &ALk Ra A
BFTATHM TR RE 6 X FFfsh, AL
R B YRR L Rt — 3.

S5 3Rk

[1] Hubert F J, Gent M R. Half-wavelength power transmission

lines[J]. IEEE Trans on Power Apparatus and Systems, 1965,
84(10): 966-973.

[2] Ticeto F, Cinieri E. Analysis of half-wavelength transmission lines
with simulation of corona losses[J]. IEEE Trans on Power Delivery,
1988, 3(4): 2081-2091.

[3] sf@. &R g 5 KasRm . 370 5 R TR,
2009(3): 12-15.

[4] Xiang Xinyu, Qi Lei, Cui Xiang. Electromagnetic transient
characteristic of 1 000 kV half-wavelength AC transmission lines
[C)/The Sth
Infrastructure. Beijing, China: IEEE, 2010: 1-4.

(5] XRIE. ek rpM]. deat: B E LS AR, 2005:  14-33.

6] =K, JifhR. e Zerst 2Ry R D] BHEY 5,
2009(5): 234-266.

Lan Lan, Wan Weimin. The use of the induced voltage in the ground

International Conference on Critical

wire for electric transmission line[J]. Science Mosaic, 2009(5):
234-266(in Chinese).

[71 X5, B2, XIERR. wAhERAR R AR 2R [0]. BT RE,
1990(2): 42-45.

[8] XUWise, fEER, MiA=2, %, JEEHEe 2R AR 2 7T
[I]. HITHARZEWR, 1991, 6(11): 37-40.
Liu Bingrao, Chu Yufeng, Xiao Songlan, et al. Study of tuning theory
for obtaining power and a tuned transformer[J]. Transactions of China
Electrotechnical Society, 1991, 6(11): 37-40(in Chinese).

9] X8, BRR2hi, Mz, 4. BEEZHEERMETA]. D
RY R ILAZER, 1991, 3(1): 115-120.
Liu Bingrao, Chen Caiping, Xiao Songlan, et al. Study of tuning and
power extraction from the lighting conductor[J]. Proceedings of the
Chinese Society of Universities for Electric Power System and
Automation, 1991, 3(1): 115-120(in Chinese).

[10] G4, HAHMAESRALIN 500 kV FH BT AL T 0k 14 3
[7]. HREAR, 2001, 25(11): 77-79.
Fan Rongquan. Application of 500 kV shunt reactors with auxiliary
winding system in switching station[J]. Power System Technology,
2001, 25(11): 77-79(in Chinese).

[11] 28w, 425, 250k, &5, vl s 2R BT IR O BT AR I AT [0]. R
THARSAR, 2004, 19(12): 15-19.
Li Huiqi, Cui Xiang, LiLin, etal. Analysis of high-voltage shunt
reactor with auxiliary winding system[J]. Transactions of China
Electrotechnical Society, 2004, 19(12): 15-19(in Chinese).

[12] fEIE. TRERMAM]. dbat: WAEH iRk, 2002: 92-98 .

[13] Paul C R. Analysis of multi-conductor transmission lines[M]. New
York: Wiley Inter-science Publication, 1992: 46-62 .

[14] R4EER, sko7M. B RGUTHEBUETIEM]. Jbnt: BHEEHMm
#:, 1989: 1-18 .

[15] skERAE. W TR Rk AR B Bt F M), 2 ki, dbnt: 1 E
ML RRAL, 2002: 769-799 .

WS HHR: 2011-06-09,

EZ RN

ZE2(1985), 2, Wi, BIATTREVEIIR
G2, E-mail: lizefly2009@163.com;

TEHW1967), L, 4, R, AT
‘ Ui, T NS R SR L s PR

/ ‘ ARG HBFFE TAE, E-mail: wanglt@ncepu.edu.cn;

7= i af HHI(1960), B, L, #9%, HELASm, £

BN S REAEE T R RS R R R T T A A,

E-mail: x.cuii@ncepu. edu.cn.

(%% FHRE)




<<
  /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
  ]
  /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 [612.000 792.000]
>> setpagedevice


