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ABSTRACT

Currently, the AC-to-DC power conversion system using diode rectifiers is mainly used in large vessels. Also, to reduce the total harmonic
distortion(THD) of current and voltage, this system requires an additional phase-shifting transformer which can be powered multi-pulses. In
this case, due to the installation of the transformer, the spatial or economic loss occurs. This paper presents a novel active rectification scheme
using silicon controlled rectifier(SCR) or insulated gate bipolar transistor(IGBT) devices on behalf of the diode rectifiers which are currently
operating in large vessels such as LNG Carrier(LNGC). The proposed system can use the low voltage source and reduce current and voltage
harmonics generated by nonlinear loads connected to the power distribution bus and save economic costs by removing the phase-shifting
transformers which are used in conventional system. Computer simulations are performed under the electric propulsion system which is
operating in current large vessel. The results are shown in support of the improvement of THD included in the current and voltage wave forms
of propulsion motor.
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Table. 2 Parameters and system constants of
induction motor used for simulation

A %4 6000[kW] Ly 1.49[mH]
ARG 3300[V] R, 0.07[Q]
AT 1200[A] L. 0.35[mH]
= 6 Ln 48[mH]
R, 0.0167[%] 169[kgm’]

Speed(rpm)
300 : :
200 : /
100
0
0 05 1 15 2 25 3

Time (s)

a% 6. £=3E Al=E20]M
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Fig. 7 Simulation responses for torque

2234

a9 83 a9 HEr] 4 A % A
g

I(THD)
5
4
3
2 —
1
0 : ‘ ‘
1 15 2 25 3
Time (s)
O 8 MFe s1xnsE
Fig. 8 Simulation results for THD of current
V(THD)
10
8
6
4
2
0 ‘ ; ;
1 15 2 25 3
Time (s)
a3l 9 Mete| Erxulefde
Fig. 9 Simulation results for THD of voltage
Speed(rpm)
300 ‘

200 f
100 /
0

0 05 1 15 2 25
Time (s)

w

32 10. M22 3RS M85t 39 £E8H
Fig. 10 Simulation responses for speed setting using
new rectification scheme



L

ol 2hefA

2
=

VI.

trends”,
2235

and future

technologies
Exposition, 2001 IEEE/PES, Vol. 2, pp. 1188-1193,

Transmission and Distribution Conference and

[2] EC. Lee, P. Barbosa, “The state of the art power
electronics

Torque(Nm)

25 3
Time (s)

15

Fig. 13 Simulation results for THD of voltage

O BYPTET LA NTEMRNPT W T W £ EE
T O Wopry TTUF a0 T g P Z2 g 7
B e Py T Mmoo e xoH 2@ g
© BITLN ZaEisIiiciics Ly
By Py o e o, Wy o) o s =5
%d'%ﬂﬂﬂoﬂ%%ﬁ%gztﬁhoﬁm " o= B O mmm
= (Y] dlo A m o} olo S m K o 8o = K = ol (- &3 iy T o S m.. .MO.D
m_xATﬂAFMMﬂiE-:._-L,ﬁogoﬂﬂJlaW o L T g Ty s & ©
— oy O 2 = = o o X o ey o KRR ) %O § o £
R N N T T~ St I R BN gy = ZES
i - L NI o N e dr - ey Zo o N X o 0l = A F
FRESTHE LN o f 2 WG g F ooy o ok o &
Af_amLiﬂaﬁ%%ﬂ.aﬁ%ﬁ%ﬂ@%@ﬂ1Aﬂ H “ B @
= B W o oo ® B wroar N e ob ok < w M o x° KO mk m
MR ET p T e g T T RN G e TR s 2
= my X° o op B K W e T e = B gl R B O my ﬂ’ g o m
ﬂﬁ%%ﬂﬁmﬂﬂ%id.ﬂﬂﬂo1ﬂ@%_émm1 58 H &
ﬂzWmﬂmo%M@ﬂﬂﬂ%%%%@@ﬂ%dxoc E o @8
2T R T E P TT N g R o mwu,ﬂ
N Y SR [ iy .m.mmla
Bl P apefadedtagrsduy Ty ¢35 &
"W o m Jig) F oo & oM ok o moe o T -
%F oo R e AW BT T P M WA W al
o |_|_JH o
1 oo _n_
] En =
1 w 2 =
“““““““““““ B o R PN = 5
I o 3 h o_aw
1 b g i e S S T
) 3 R 3 £a
“““““““““““ ] = A
i S = £
3 Hee e
_E o 5 @© __A._'m
+ = WS s M=
“““““““““““ Fo|ze <872 oL fas ke
i= IS
t s o = o3
I8 ik 2
2 N O
“““““““““““ ] - 0 O &= LIS
r = i ©
& 2= ] o mm “““““““““““““““
w wﬁm a ol &5
PRttt B s i= M o
— = W
= N
== a 2 a
o — 5 £ =
e ¢ ¢ e I~ I~ _._.__”_.C|| = —
T 8 & =2 = = ml 0w O+ m N o~ o i



S B E A3 =] 41638 105

2001.

[31 BIN WU, “High-Power Converters and AC Drives”,
IEEE Press/Wiley-Interscience, New York, 2006.

[4] S. Bernet, “Recent developments of high power
converters for industry and traction applications”,
IEEE Trans. on Power Electron, Vol. 15, pp.
1102-1117, Nov., 2000.

[5] Derk A. Paice, “Power Electronic Converter
Harmonics-Multipulse Methods for Clean Power”,
IEEE Press, 1996; ISBN 0-7803-1137-X.

ISP

Z&=%=(Jong-Su Kim)
19983 @t

20023 3k

, h
2005 ~ @A) G388k 7] A 2B
A R0k 7| S EA], 4

2
[E
e
(B
ot
29
N
BN
o

e DI E

713 33 A A

Q58 =) ot

7V A S (F A
2009 ~ 7] 5 e st 7] A e o g

o
kY
>
fols
N
N
=
>
D

R

1997 g=a) &
o}

2010 33
A

2012 ~ & A (FHA Ul 7] &0 A
Aok A s 7)Ao, A A o], de W

2236

A & &HDong-Hoan Seo)

1999 7 &Eoj g
AAE g2 (F A A
20039 &8t




<<
  /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
    /AmeriGarmnd-BT
    /AmeriGarmnd-BTBold
    /AmeriGarmnd-BTBoldItalic
    /AmeriGarmnd-BTItalic
    /Baskerville-BT
    /BernhardFashion-BT
    /Blippo-BlkBT
    /Bodoni-BdBT
    /Bodoni-BdBTItalic
    /Bodoni-BkBT
    /Bodoni-BkBTItalic
    /BroadwayEngraved-BT
    /BrushScript-BT
    /CentSchbook-BT
    /CentSchbook-BTBold
    /CentSchbook-BTBoldItalic
    /CentSchbook-BTItalic
    /CommercialScript-BT
    /Cooper-BlkBT
    /Cooper-BlkBTItalic
    /Courier10-BTBold
    /Courier10-BTBoldItalic
    /DomCasual-BT
    /Freehand591-BT
    /FuturaBlack-BT
    /FZWBFW--GB1-0
    /FZXKJW--GB1-0
    /GoudyOlSt-BT
    /GoudyOlSt-BTBold
    /GoudyOlSt-BTBoldItalic
    /GoudyOlSt-BTItalic
    /H_CIRNUM
    /H_EQSYM1
    /H_EQSYM2
    /H_HEBREW
    /H_KEYBD
    /H_MULTI1
    /H_MULTI2
    /H_PROSYM
    /HighlightLetPlain
    /Hobo-BT
    /JohnHandyLetPlain
    /LaBambaLetPlain
    /Liberty-BT
    /MBatang
    /MDotum
    /MekanikLetPlain
    /MGungHeulim
    /MGungJeong
    /MJemokBatang
    /MJemokGothic
    /MSugiHeulim
    /MSugiJeong
    /MurrayHill-BdBT
    /Newtext-BkBT
    /OCR-A-BT
    /OCR-B-10-BT
    /OdessaLetPlain
    /OrangeLetPlain
    /Orator10-BT
    /ParkAvenue-BT
    /PumpDemiBoldLetPlain
    /QuixleyLetPlain
    /RuachLetPlain
    /SandSm
    /SandTm
    /ScruffLetPlain
    /Swis721-BT
    /Swis721-BTItalic
    /TirantiSolidLetPlain
    /UniversityRomanLetPlain
    /VictorianLetPlain
    /WestwoodLetPlain
  ]
  /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 <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


