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Development of Demand Response Operation System for Load Aggregators
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(Ji-Hui Kim - Guk-Hyun Moon * Sung-Kwan Joo - Jae-Cheol Oh)

Abstract — During an emergency due to a shortage of power, a load aggregator (LA) can use the demand response
operation system to deploy demand response resources (DRRs) through various demand response (DR) programs. This
paper introduces the demand response operation system for a load aggregator to manage various demand response

resources in a smart grid environment.
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Fig. 2 Operation Process of Demand Response Operation
System and Retail Customer
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Table 1 Demand Response Programs of Load Aggregator
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Table 2 Characteristics of Retail Customers

AR AR
T FaNs| SE | ALE EENE RS
. A | Az |

FEIb 2Ry i = a5 | A
87t kW/2) | (kW/ aow) | aewy | FF | B
) | (D

1 A 26 228 | 55 | 15 | 1 | 2

2 A 30 15 45 10 | 2 [ 1

3 B 25 23 %30 | 2 |3

4 B 27 25 90 | 35 | 2 | 3
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Table 3 Requested Load Curtaiments by ISO

DReO|HIE ¢ 1123|456 |7]|38

A F-sk A (kW) | 153 | 175|228 | 231 | 250 | 236 | 202 | 175

2223



HM7|&s=2X 60 125 20114 12¥

el n AN 7S
sl At Favs Lz

S A FA = FI) AAEE "I A F
st o QAE| B A= F 49 2
#* 4 Rotze|AldXte|l DR At wiE HE
Table 4 Allocated DRRs of Load Aggregator

DRe] “i‘t %= ]%:-XI ol

Tl o s lalslel 78| T [aage

ad Apzreg |
R aww | @

0115]35]36(47139|21|0 193 1,351
0]10128[30]38|32]16[10| 154 1,078

F4olA, B QAEBE Agwe Fans Zzoay
of Felst= 2 £87F 33 2 87 4ol A AL
2 U g2 et Azl s o A ogt
= ouR 22 JAEEES AFds Fakg IR
Felshs Bd FE&7F 139 Bd FE7F 29 Afels A
Aoz A 8 Azhe] A4 He e AT 5 9l
o aeER 9o dajelA AAF wpeh o] FahdeAb
A7t 74 Ee S8k 548 arjste] DR A iR
AdE Aleuts Faparelabgi kel DR Akl 29085 3
23 & 5 s Aol

4.8 E

w ERdAe a4 19 F9 wapdeAgAs et
S &9 A" A 2 9 A diste] vessith
w3 ~vtE gz $4 dtel A FetdeAd At DR A
o Fgdu g Haed =S FH2vE DR R A
of e clAE AAEATE B =EelA A G Fataty
Aol Fanks 9 Aladle] HauE DR AR i
AYe FF 5o HAs DR A wE AY PFow
A3} o o]t}

zAtel 2

H A3 E 20119%E AAAAR APoz st
¥4 713 7HUKETEP)S A€ wol S8d a7
A Y TE (No. 2010101030003C), (No. 20114010203010)

t

t 12 @

(1] AAAAR, At 2g= 7229 Jan. 2010.

[21 A48, A, FHH, LAA, “ZvhE 19 = (Smart
Grid) &}ell A T&‘?l'g(Demand Response)o] 3+ 2
oA dgdrists] drie] AlA, AS8A, Al2s,
pp. 42-44, Dec. 2009.

[3] FERC, "Assessment of Demand Response and
Advancing Metering,” Aug. 2006.

2224

[4] PIER, “Open Automated Demand Response Communi—
cations Specification(Ver. 1.0),” April 2009.

5] 79, 445, 205, “Lahneiede] ngA P
stAloFF wiE daelE N diskd st 7] EhE
=54 A, AG3AH, A9ZE, pp. 466-471, Aug. 2004.

A&, v, AFd, 235, AP, “AHFAY

o AZrui FebulE e sk )| ss] el A el

3]

]

[6]

[71 AA g, =4, A1A904, 349, =233, 43, 24
4 “xute ag= 374 sl LAANY A DR &9

3 %
#9 Azg AAT RBAHI SAATEN, July

[8] AA =], o]FL, =4
DR #At¢ ¥
2010.

O] t=dg AL, “AEFLALDAE 973, June
2011.

[10] Ernest Orlando Lawrence Berkeley National
Laboratory, Berkeley, “Demand Response Spinning
Reserve Demonstration,” May 2007.

[11] R. B. Burke and M. I. Henderson, “Incorporating
Demand Response in Operating Reserve in New
England,” in Proc. IEEE PES General Meeting, vol.
2, pp. 1570-1574, June 2005.

[12] Y. Wang, I. R. Pordanjani, and W. Xu, “An
Event-Driven Demand Response Scheme for Power

, LA, “LAAG A Bl A9
;o EA1eE A, July

==
™
L
o

System Security Enhancement,” IEEE Transactions
on Smart Grid, vol. 2, no. 1, pp. 23 - 29, March 2011.

[13] M. Parvania and M. Fotuhi-Firuzabad, "Demand
Response Scheduling by Stochastic SCUC,” IEEE
Transactions on Smart Grid, vol. 1, no. 1, pp. 89-98,
June 2010.

4 X 3 (& & ¥
2008 e st |
89 A7) g ot} uaba,

22 (X EE
20079 m st A7 AARR B 29 AR, 5 o
shel A7)t v,

FHBGR®
2004'3 University of Washington #7]&83 &< (&3t
dhAb), 2006 ~ & A, mE g A7) AR gy 2

B

1991 e distn AAsts £, @A, @otel2AFY




<<
  /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


