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Abstract - This paper presents a method of generation rescheduling using Newton's Approach which searches the
solution of the Lagrangian function. The generation fuel cost and CO, emission cost functions are used as objective

function to reallocate power generation while satisfying several equality and inequality constraints. The Pareto optimum
in the fuel cost and emission objectives has a number of non-dominated solutions. The economic effects are analyzed
under several different conditions, and COZ2Z emission reductions offered by the use of storage are considered. The
proposed approach can explore more efficient and noninferior solutions of a Multiobjective optimization problem. The
method proposed is applied to a 4-machine 6-buses system to demonstrate its effectiveness.
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Table 4 Best solution of generation rescheduling

7 Gas 63.2 26.56 20.94 30.51
8 Gas 10.0 10.0 10.0 10.0
9 Oil 30.0 67.79 87.62 76.79
10 Coal 20.0 22.28 10.0 10.0
Fuel Cost[$/h] 255.35 259.93 257.77
CO2 Cost[$/h] 107.75 96.86 97.30

594



4.8 =

B oERoAE ARATY AAA £9 L BFHA BA
B Axsbshs wAY AW P2 At

WA AEE Astel BAARNE L BauE
2 BAGFE stol FEPS olgstol BaY AW 3
Ak wAE AWEE st wHy] ARME W i
F8S BAYSEE 27 AgAGor], BE GFEAFS
2 THs%e gxAE 22 & Atk dFRAFFE T
Hatel AxRE W ASE o= FBom §AA g
gzade 78 & Ak

FF ATRE TAY AMED o] RERAY BY A
Hlgh oA R BAE ol 8F AYAHxFE ¥ Lo

et
o

7F oA AR

References

“A Study on the
Aspects and Application of International CO2 Market”
[2] Ministry of Knowledge Economy, Final Report,

[1] Korea Energy Economics Institute,

“Generation Rescheduling based on OPF for Transient
Stability Enhancement and COx Emission Reduction”,
2012 May

[3] Yang-II Kim, Koo-Hyung Chung, Seok-Man Han,
Bal-Ho Kim, “A Study on a Generation and
Transmission Planning Considering CO2 Emission
Constraint and Emission Trading”, Jounal of KIEE,
Vol.56, No.3 pp.481-490, 2007 March

[4] Wook Kim, Jong-Bae Park, Joo-Won Lee, “Impact of
Carbon Costs on Wholesale Electricity Market”, Jounal
of KIEE, Vol.59, No.4 pp.700-706, 2010 April

[5] A. A. Fouad and T. Jianzhong, "Stability constrained
optimal rescheduling of generation,” IEEE Trans.
Power Syst., vol. 8, pp.105-112, Feb. 1993.

[6] J. A. Momoh and C. B. Effiong, "Generation
rescheduling for dynamic security enhancement for
multi-area power system,” in Proc. IEEE Int.Conf.
Computational Cybernetics and Simulation: Systems,
Man and Cybernetics, vol. 4, Dec. 1997, pp.3437-3442.

[7] M. Shao and W. T. Jewell, "CO2
Emission-Incorporated AC Optimal Power Flow and
Its Primary Impacts on Power System Dispatch and
Operations”, IEEE 2010 PES General Meeting, July
2010

[8] Intergovernmental Panel on Climate Change, “2006
IPCC  Guidelines for National Greenhouse Gas
Inventories”

[9] Energy Information Administration, [Online]. Available:
http://www.eia.doe.gov /fuelelectric.html

[10] S. Goodman, M. Walker, “Benchmarking air
emissions of the 100 largest electric power producers
in the United States -2004” Apr. 2006.

[11]1 D. I. Sun, B. Ashley, B. Brewer, A. Hughes, and W.
F. Tinney, “Optimal power flow by the Newton’s
Approach,” IEEE Trans. on PAS, Vol.103, No.I0,
pp.2864-2880, 1984.

UHH R8I Ehhu)FulS

= e

o

nefeh LEY Ml

Trans. KIEE. Vol. 62, No. 5, MAY, 2013

[12] R. Y. Kwok, “Optimal power flow in power system
analysis,” Energy Systems Research Center, The
University of Texas at Arlington, 1987.

[13] Kab-Ju Hwang, “Optimal Power Flow Study by The
Newton’s method”, Jounal of KIEE, Vol.39, No.3,
pp.223-231, 1990 March

[14] Kyu-Ho Kim, Sang-Bong Rhee, Kyung-Bin Song,
Kab-Ju Hwang, Kwang Y. Lee, “Application of
Newton’s Approach for Generation Rescheduling”,
KIEE Power System Protection and Automation
Conference, pp.412-413, 2012 April

A2 & A

4 4 3 (& £ 8)
196611 3¢ 8YAY. 1983y +du) A7+
stal 9. 1990 5 dlste A7)
£Q(MA. 19963 F ot A7) g
I EA(FE). 1996 oHkE
713 Fa4= 2008d 99 - ‘Z‘izﬂ %33&
At A7]g st Y

of & & (¥ & %)
1968 29 2294, 1994 Fdol

QPTJr %—ﬂ’j(%t—‘}). adA @

& 8 4 (R W)
1963 9¢ 15¢AY. 19861 AAt 7]
gy} £¢ 1988 T sty A7) Esk

(A0, 19959 A~ A&M A
e EAEH). 1996 T E
A AdATd. 19989 viFEgvHE
shal A A7EAE 20006 Al o 8t X*
1742k 20029 - @A sAdstw 7]
2'51

F

i—YiOH
r r

of mo & I

=
P

H H
T

gadFHERPW®

1953 19 149 4. 1975 &2k 7
Algsta #9197 dristn ojskel
A7) 3ot 94D, 19349 F oot

gk A71Est s £9(FH). Univ. of
Texas at Arlington &1l 198349 -
A Akt A7) gt W,

595




<<
  /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 0.1000
  /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 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


