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Abstract

This paper proposes a practical new method for power factor compensation of a three-phase
bridge uncontrolled rectifier with a dc filter and nonlinear load. The proposed method is based
on the rectifier with near sinusoidal currents called RNSIC, which functions as power factor
compensation in a wide range of load currents. The decrease of input currents harmonics,
below the limits imposed by IEEE 519/1992 and IEC 61000-3-4 international standards, allows
the decrease of THD, hence the increase in real power factor. The validity of proposed
method is supported by the practical results obtained by means of an experimental bench.

Language of original document

English

Author keywords

AC/DC converter; Power factor correction; Power quality; Rectifier; RNSIC

Index Keywords

Ac/dc converters; Experimental bench; Input current; International standards; Load currents;
Nonlinear load; Power factor compensation; Power factor correction; Power factor
improvement; Real power; Rectifier; RNSIC; Sinusoidal currents; Uncontrolled rectifiers
Engineering controlled terms: DC power transmission; Electric power factor
Engineering main heading: Electric rectifiers

References (39) View in table layout

 

  Select:  Page

1 Mohan, N., Undeland, T., Robbins, W.
(1995) Power Electronics - Converters, Applications and Design, pp. 200-248. Cited 2563 times.
John Wiley & Sons INC.

2 Kazmierkowski, M., Krishnan, R., Blaabjerg, F.
(2002) Control in Power Electronics. Selected Problems, pp. 89-208. Cited 448 times.
Academic Press

3 Bose, B.K.
(2006) Power Electronics and Motion Drives: Advances and Trends. Cited 74 times.
ELSEVIER

4 Akagi, H., Watanabe, E.H., Aredes, M.
(2007) Instantaneous Power Theory and Applications to Power Conditioning, pp. 4-5. Cited 323 times.
IEEE Press, Series on Power Engineering, New Jersey: John Wiley & Sons

5 Bose, B.K.

Energy, environment, and advances in power electronics
(2000) IEEE Transactions on Power Electronics, 15 (4), pp. 688-701. Cited 79 times.
doi: 10.1109/63.849039

Export  Print  E-mail  Create bibliography

 View at publisher  

Quick Search   

Hub ScienceDirect Scopus Applications

Search Sources Analytics My alerts My list My settings Help

 
 Register Go to SciVal SuiteLogin

|

Related documents

Showing the 2 most relevant related documents
by all shared references:

Filote, C. , Ciufudean, C. , Musteata, F.
New method for power factor correction with RNSIC
(2010) International Conference on Circuits, Systems and
Signals - Proceedings

Filote, C. , Ciufudean, C. , Cozgarea, A.M.
Wavelet multi-resolution analysis of TPRD and RNSIC
input current
(2011) Recent Advances in Signal Processing, Computational
Geometry and Systems Theory - ISCGAV'11, ISTASC'11

View all related documents based on all shared references
or select the shared references to use

Find more related documents in Scopus based on:

Authors Keywords

Scopus - Document details http://www.scopus.com/record/display.url?eid=2-s2.0-79955953209&o...

1 of 4 2012-01-30 13:45



6 Blaabjerg, F., Consoli, A., Ferreira, J.A., van Wyk, J.D.

The future of electronic power processing and conversion
(2005) IEEE Transactions on Industry Applications, 41 (1), pp. 3-8. Cited 26 times.
doi: 10.1109/TIA.2004.841166

7 Akagi, Hirofumi

Trends in active power line conditioners
(1994) IEEE Transactions on Power Electronics, 9 (3), pp. 263-268. Cited 270 times.
doi: 10.1109/63.311258

8 Leonhard, W.
(1990) Control of Electrical Drives. Cited 1237 times.
Springer-Verlag, Berlin

9 Pejović, P., Božović, P., Shmilovitz, D.

Low-harmonic, three-phase rectifier that applies current injection and a passive resistance emulator
(2005) IEEE Power Electronics Letters, 3 (3), pp. 96-100. Cited 14 times.
doi: 10.1109/LPEL.2005.858411

10 Pejović, P., Janda, Ž.

An analysis of three-phase low-harmonic rectifiers applying the third-harmonic current injection
(1999) IEEE Transactions on Power Electronics, 14 (3), pp. 397-407. Cited 53 times.
doi: 10.1109/63.761682

11 Vasquez, N., Rodriguez, H., Hernandez, C., Rodríguez, E., Arau, J.

(2009) IEEE Trans. Industrial Electronics, 56 (1), pp. 110-119. Cited 13 times.
Jan.

12 Alexa, D.

Combined filtering system consisting of passive filter with capacitors in parallel with diodes and low-power inverter
(1999) IEE Proceedings: Electric Power Applications, 146 (1), pp. 88-94. Cited 16 times.

13 Alexa, D.

Three-phase rectifier with almost sinusoidal input current
(2001) Electronics Letters, 37 (19), pp. 1148-1150. Cited 17 times.
doi: 10.1049/el:20010790

14 Alexa, D., Sîrbu, A.

Optimized combined harmonic filtering system
(2001) IEEE Transactions on Industrial Electronics, 48 (6), pp. 1210-1218. Cited 16 times.
doi: 10.1109/41.969401

15 Alexa, D., Sîrbu, A., Dobrea, D.-M.

An analysis of three-phase rectifiers with near-sinusoidal input currents
(2004) IEEE Transactions on Industrial Electronics, 51 (4), pp. 884-891. Cited 30 times.
doi: 10.1109/TIE.2004.831750

16 Alexa, D., Sirbu, A., Dobrea, D.M., Goras, T.

Topologies of three-phase rectifiers with near sinusoidal input currents
(2004) IEE Proceedings: Electric Power Applications, 151 (6), pp. 673-678. Cited 23 times.
doi: 10.1049/ip-epa:20040585

17 Alexa, D., Sîrbu, A., Lazǎr, A.

Three-phase rectifier with near sinusoidal input currents and capacitors connected on the AC side
(2006) IEEE Transactions on Industrial Electronics, 53 (5), pp. 1612-1620. Cited 24 times.
doi: 10.1109/TIE.2006.881941

18 Alexa, D., Goraş, T.C., Sirbu, A., Pletea, I.V., Filote, C., Ionescu, F.

(2008) IET Power Electronics, 1 (2), pp. 224-234. Cited 16 times.
ISSN 1755-4535

19 Alexa, D., Sirbu, A., Pletea, I.V., Filote, C., Chiper, R.

Variants of rectifiers with near sinusoidal input currents - A comparative analysis with the conventional diode
rectifier
(2010) IET Power Electronics. Cited 2 times.
to be published

 View at publisher  

 View at publisher  

 View at publisher  

 View at publisher  

 

 View at publisher  

 View at publisher  

 View at publisher  

 View at publisher  

 View at publisher  

 View at publisher  

View at publisher  

Scopus - Document details http://www.scopus.com/record/display.url?eid=2-s2.0-79955953209&o...

2 of 4 2012-01-30 13:45



20 Matsui, K., Ohtsuka, K., Yamamoto, I., Yao, Y.

(2002) Proc. PCC 2002, pp. 1238-1244. Cited 4 times.
Osaka

21 Yamamoto, I., Ohtsuka, K., Matsui, K., Yao, Y.

A novel three-phase diode rectifier with LC resonance in commercial frequency
(2001) IECON Proceedings (Industrial Electronics Conference), 2, pp. 1350-1356. Cited 3 times.

22 Vannoy, D.B., McGranaghan, M.F., Halpin, S.M., Moncrief, W.A., Sabin, D.D.

Roadmap for power-quality standards development
(2007) IEEE Transactions on Industry Applications, 43 (2), pp. 412-421. Cited 13 times.
doi: 10.1109/TIA.2006.890017

23 Singh, B., Verma, V., Chandra, A., Al-Haddad, K.

Hybrid filters for power quality improvement
(2005) IEE Proceedings: Generation, Transmission and Distribution, 152 (3), pp. 365-378. Cited 60 times.
doi: 10.1049/ip-gtd:20045027

24 Filote, C., Ciufudean, C., Graur, A., Cozgarea, A.M., Amarandei, D., Petrescu, C.

Robust-adaptive flux observer in high performance vector control of induction motors
(2008) SPEEDAM 2008 - International Symposium on Power Electronics, Electrical Drives, Automation and Motion, art. no.
4581130, pp. 1097-1102. Cited 4 times.
ISBN: 978-142441664-6
doi: 10.1109/SPEEDHAM.2008.4581130

25 Filote, C., Ciufudean, C., Cozgarea, A.-M.

A comparative analysis of total harmonic distortion
(2009) Proc. 13th European Conference on Power Electronics and Applications (EPE'09), pp. 1-6. Cited 3 times.
Barcelona, Spain, 08-10 September ID 1068, IEEE Catalog Number CFP 09850-CDR

26 Filote, C., Ciufiidean, C., Cozgarea, A.M.

An analysis of rectifier with near sinusoidal input current
(2009) 2009 International Conference on Clean Electrical Power, ICCEP 2009, art. no. 5211978, pp. 580-584. Cited 4 times.
ISBN: 978-142442544-0
doi: 10.1109/ICCEP.2009.5211978

27 Filote, C., Ciufudean, C., Amarandei, D., Cozgarea, A.-M.

A new real time method of the instantaneous active and reactive power calculus
(2007) Proceedings of the 16th IASTED International Conference on Applied Simulation and Modelling, ASM 2007, pp. 283-287. Cited
5 times.
ISBN: 978-088986687-4

28 Luo, Y., Chen, Z., Zhu, Y., Qiu, Y.

Three-phase rectifier with near-sinusoidal input currents and capacitors parallel connected with the upper diodes
(2009) 2009 IEEE 6th International Power Electronics and Motion Control Conference, IPEMC '09, art. no. 5157665, pp.
1697-1702. Cited 5 times.
ISBN: 978-142443556-2
doi: 10.1109/IPEMC.2009.5157665

29 Chen, Z., Luo, Y., Zhu, Y., Shen, G.

Analysis and design of three-phase rectifier with near-sinusoidal input currents
(2009) 2009 IEEE 6th International Power Electronics and Motion Control Conference, IPEMC '09, art. no. 5157666, pp.
17031-17037. Cited 2 times.
ISBN: 978-142443556-2
doi: 10.1109/IPEMC.2009.5157666

30 Chen, Z., Luo, Y., Zhu, Y., Wang, S.

Optimal design method of three-phase rectifier with near-sinusoidal input currents
(2010) Conference Proceedings - IEEE Applied Power Electronics Conference and Exposition - APEC, art. no. 5433450, pp.
1627-1632. Cited 3 times.
ISBN: 978-142444782-4
doi: 10.1109/APEC.2010.5433450

31 Chen, Z., Luo, Y., Zhu, Y.

Topological research and comparison of low harmonic input three-phase rectifier with passive auxiliary circuit
(2010) Conference Proceedings - IEEE Applied Power Electronics Conference and Exposition - APEC, art. no. 5433448, pp.
1616-1621. Cited 4 times.
ISBN: 978-142444782-4
doi: 10.1109/APEC.2010.5433448

View at publisher  

 View at publisher  

 View at publisher  

 View at publisher  

 View at publisher  

 View at publisher  

 

 View at publisher  

 View at publisher  

 View at publisher  

 View at publisher  

Scopus - Document details http://www.scopus.com/record/display.url?eid=2-s2.0-79955953209&o...

3 of 4 2012-01-30 13:45



About Scopus
What is Scopus
Content coverage
What do users think
Latest
Tutorials
Developers

Contact and Support
Contact and support
Live Chat

About Elsevier
About Elsevier
About SciVerse
About SciVal
Terms and Conditions
Privacy Policy

 

View search history | Back to results | < Previous 4 of 28   Next > Top of page

Copyright © 2012 Elsevier B.V. All rights reserved. SciVerse® is a registered trademark of Elsevier Properties S.A., used under license. Scopus® is a registered trademark of Elsevier
B.V.

  Filote, C.; Computers and Automation Department, Stefan cel Mare University of Suceava, str. Universitatii nr. 13,
RO-720229 Suceava, Romania; email:filote@eed.usv.ro
© Copyright 2011 Elsevier B.V., All rights reserved.

Proceedings of the 4th IASTED Asian Conference on Power and Energy Systems, AsiaPES 2010
2010, Pages 96-102  

32 IEEE Recommended Practices and Requirements for Harmonics Control in Electrical Power Systems
IEEE Standard 519-1992

33 (1997) Electromagnetic Compatibility (EMC) Part 4-30: Testing and Measuring Techniques-power Quality Measurement Methods. Cited
10 times.
IEC Standard 61000-4-30, Jan.

34 Pletea, I.V., Pletea, M., Alexa, D., Lucanu, N.

Simulations and analysis and operating regime as rectifier with power factor correction of two - quadrant converter
with RNSIC
(2009) Advances in Electrical and Computer Engineering, 9 (3), pp. 18-21. Cited 4 times.
http://www.aece.ro/displaypdf.php?year=2009&number=3&article=4
doi: 10.4316/aece.2009.03004

35 Bobric, E.C., Cartina, G., Grigoraş, G.

Clustering techniques in load profile analysis for distribution stations
(2009) Advances in Electrical and Computer Engineering, 9 (1), pp. 63-66. Cited 7 times.
http://www.aece.ro/bfiles/files/1_2009
/11_aece_issn_1582-7445_2009_1_bobric_cartina_grigoras_clustering_techniques_in_load_profile_analysis_for_distribution_stations.pdf
doi: 10.4316/aece.2009.01011

36 Raţǎ, M., Raţǎ, G., Milici, D., Graur, I.

An efficient solution of the step-down converter for students teaching
(2009) Elektronika ir Elektrotechnika, (3), pp. 77-80. Cited 6 times.
http://www.ee.ktu.lt/journal/2009/3/16__ISSN_1392-1215_An%20Efficient%20Solution%20of%20the%20Step-
down%20Converter%20for%20Students%20Teaching.pdf

37 IEEE working group on nonsinusoidal situations: Effect on meter performance and definitions on power, practical
definitions for powers in systems with nonsinusoidal waveforms and unbalanced loads: A discussion
IEEE Trans. Power Delivery, 11 (1), pp. 79-101. Cited 20 times.

38 Albu, M.
(2007) Power Electronics (Electronica de Putere, in Roumanian), pp. 202-208.
Casa de Editura Venus, Iasi

39 Filote, C., Ciufudean, C., Musteata, F., Chirila, O., Cozgarea, A.-M.

New method for power factor correction with RNSIC
Proceedings of the International Conference on Circuits, Systems, Signals, CSS 2010, on Recent Advances in Circuits, Systems &
Signals, pp. 353-358.
ISSN: 1792-4324, ISBN: 978-960-474-226-4

 

 

 View at publisher  

 View at publisher  

 

Scopus - Document details http://www.scopus.com/record/display.url?eid=2-s2.0-79955953209&o...

4 of 4 2012-01-30 13:45



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /All
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.33333
  /EncodeColorImages true
  /ColorImageFilter /JPXEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.33333
  /EncodeGrayImages true
  /GrayImageFilter /JPXEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.33333
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
>
    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>
>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [595.276 841.890]
>> setpagedevice


