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Abstract 3Phase PWM rectifier has become increasingly popular due to its capability of nearly sinusoidal
waveform of the input current, and nearly unity power factor operation as a AC/DC rectifier of high capacity
telecommunication power supply system. Generally, PI controller is used as a voltage controller of PWM
rectifier and voltage controller must be designed to have low overshoot in transient state to get a reliability and
stable operation. However, in the application of telecommunication in which load condition is varied very fast,
the voltage controller must have a large bandwidth to reduce output voltage variation. The PI controller with
large bandwidth arouse the excessive overshoot of the output voltage, and this large output voltage variation
degrades the reliability of communication power of the three-phase PWM Rectifier. In this paper, new IP
voltage controller for 3 phase PWM rectifier is proposed which has relatively low transient output voltage
variation. The improved output characteristics of the transient state voltage responses of the starting and at load
changes of the proposed voltage controller are proved by simulations and experiments.
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[Fig. 5] Transient response of PFC start

720 oo e T -

() PIAo}7]

e [v]

2o [ -

w2
0.8 1 1.2 1.4 16 1.8 2 2.2 2.4

(b) IPA|]7]

[3 6] Fo} ¥3} A H=gHES
[Fig. 6] Voltage response at load change

a9 6& 19 s9b BUT olSghe AX, Ralrt
AARSLO] 10%0] 12404 60%<] 72AFE HEA] PI
Aloi71ek 1P Aol 7]9] TS S4S ek PI A
o7l 15Ve] 2HES) 20ve] ATHES Lehitt.
uhd [P Ao]7]= 5Ve] QHES} 13Ve] olEjsES
ehle] PI Aloj7)ir} E%ET} ke Ag el
2= olek. 3k Qs A|7EE P #0171 7} 370msl k
PA|0]7]€] obgs} A|7HS 140msE oFg3} Al7to] A
L}._Q___ AL 3ol 3F 2= QlgiT) E5F —r°l‘7} A AR50

ol

rdondh

AolI 15ve] Si4eEal Vo) SelER o) W
AP Aol717h 2HFETL 2 AL el B 4 ek,

U 2 PI A|o]7] 2] 4% 520ms, IP A|o]7]
- 210ms2 QM3} AF EFF IP A|o] 7|7} ZHA
A

IP HSHA101719] d5-& AE3H7] fIsiA 34 PWM
AF719 AYSE 5400 tigt A¥S stk Ad
2 9J8te] TI9] ¥713d DSP¢Q] TMS230F280352 ©]-8-3}
of A" Ao} AlAge FAsHch 1™ 72 o))
T4 AAES ARS Uebdth A e 3 A
7H48ko] 380Vimso|w &9t AP 680VE slirh
PWM 5719 =98 E4o] tiste] PI Alo]7]2} 1P
Ai71& vmatgom, Aol g 2o
U el 12mH, &8 AsiAEl: 2200uF0]ch 2
914 Fukpl 10kHZZ SHgch T & tholon AR
71oflA] PWM HHEE vHj= o7t BESHELS
ERdliTh. oju] X¢tA[o]7]9] o] 57k WoJelAl} F Ut
ZASZ PI Alo]712} IP Ao]7]S H|nstS Tt PI Aof
7= PWM AHER 7]53l= &7F 36Ve oHGFEE
Uehglen], 1P Alof7le 8Ve] SHtES Uehdtt
P A|o17]7} PI A|o]7| Het QW ET}F A7 Uit A
< spelgk 5 9ok

_;

PowerDevice

21=1 Filter _IG _IG

e @
e,.,
pm

Phase
Current

(@) AAIZF A7l 4=

ulill"m” b
’ilf !

N \ 3 Acmc Converter/
L PWM-Rectifier

() AAIE AR
[3& 7] PWM AHEQ] AJAIE
[Fig. 71 Prototype of PWM converter

2726



IP Ao71E 063 T4 AU 34 PWM AHE ] Y Ao

(a) PIA|0]7]

(b) TP Ao]7]
[3% 8] AEAIPEC) A&t Al = 4
[Fig. 8] Transient response of PFC start
(Vdc:100V/div., ia, ib:10A/div., time:500ms/div.)

(@) PI Alo17]
I‘rdc J='
fremeent s na :’-(
Ay _ -
(b) IP Ao}7]

(2 9] ¥shist 4] B g
[Fig. 9] Voltage response at load change
(Vdc:100V/div., ia, ib:10A/div., time:500ms/div.)

29 02 AEEold 2AT} Fst AN Ralr}
1249} 72A% WE A AYA0]7] 9] FESHELS 1
e gleh. PI Alol71 Hai7h AARske] 10%C]4 60%
2 2718 ) 35vel oMfES, Ryl gARse)

2727

60% A 10% 743k of 38Ve] L HGES Uehigl
ok BHEel 1P Alo7|e Ralrt FZARSE] 10%014
60%= F7Fe wj 21Ve] L HREE, Fol7t JA 551
60% A 10%= Z4dh wf 24Ve] @ HGFES bl
ok AE Aoz Re Foprt AA s 10%4 60% 2
Wek o 1P Alo]7]e] @urEE PL Alo}7]o] ula] of
60% $EOE AaES & 5 9k

& A

£ =eolde =3l Feh HE Al PWM 7719
AR A=A SHELS TS st 1P A
PAe171E AtstGe). 1P Aloj7]= 71E PI A0]7]9]
FH(zero)y= A2 FEAH A LHFES
FolaL Ak PSS G5 = Aok Aol dd
A& F3to] PLA]07]9F IP A|of7] 9] =g S4=
|3 HEFORH IP Alo]7]7F HrE 9l ek ok

AZIA fElghe AEse

< o

jus

o

References

[1] M. T. Tsai and W. L. Tsai, "Analysis and Design of
Three-Phase AC-to-DC Converters with High Power
Factor and Near-Optimum Feedforward". IEEE Trans.
Indus. Elec., Vol. 46, No. 3. pp. 535-543. 1999.

[2] R. Ghosh and G. Narayanan, "Generalized Feedforward
Control PWM Rectifiers Using
Disturbance Observers". IEEE Trans. Indus. Elec Vol.
54, No. 2. pp. 984-993. 2007.

[3] Ahmed F.I, EI-Tobshy AM. "P-I AND I-P controllers
in a closed loop for DC motor devices", Power
Conversion Conference, Vol. 2, pp. 613-618, 1997.

[4] M. Boussak and K. Jarray, "A High-Performance
Sensorless Indirect Stator Flux Orientation Control
Of Induction Motro Drive", IEEE Trans. Indus. Elec
Vol. 53, No. 1. pp. 41-49. 2006.

of Single-Phase



SrAbaly|&aks) =] 4|12 A63, 2011

M

—_

Y

3| L(Hee-Keun Shin) ]

[E3]

20109 29 : FFftL A
ozt 29 (B3

20104 39 ~ @A) : FEost
i sl Aol AEE st (At

4)

<Ti]Eok
Ak, HAE7)Ael
2 &t R(Hag-Wone Kim) ("33

19894 29 : el A7]E
sl 29 (ZeHb

« 199149 29 : PR EY A
ARk 59 (8D
« 20054 29 : PR EY A

Apatelat 9] (Fshabab
1991 3¢ ~ 20084 29 : LG
HAHF) DAATA HYA7R

SFUEL AoASEE =u

® 2008

A
T

3g ~ @A -

<PHlop
A=A}, Mgl HE7] Aol M,
Correction

Power Factor

X

.
=

A (Kwan-Yuhl Cho)

« 19869 29 : AlgTst 471
st 9 (B3P

« 198891 29 - ALY A
R £ (TP

o 199341 29 - ALY A
1R g £ (FEHAD

* 1993 3¢ ~ 20049 39Y : LG
AAHF) DAATL: B AT

FofstaL AlolAZ g ekt g

<Pl
AR, AE7IAle], Aeue

2728

X| & Z(unKeun Ji) (M3 8]
1986 2 : A&dfsta A7)
st (F3hh
1988 2 : Al&rfsta oishel
7138k} (FetAAp
199491 290 : Agefekn sty

A71gsk} (Fskakah
19949 99 ~ &A : SAHY

st A7) A Eek} @

AR, Aeusk A% Ao, AUAX, AEAA

o], BAAe], Alole-&




<<
  /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


