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Web Service based Information Integration Architecture in Power Systems
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(Jae-Kwang Bae * Young-Kook Kim * Seong-II Lim)

Abstract - As growth of operational complexity in power systems, necessity of information integration between
automation systems such as EMS, SAS, DAS and renewable energy sources has been increased. This paper proposes a
new information integration architecture between power automation systems based on web service technique. Loosely
coupled feature of web service system can provide more flexible and reliable way to exchange information.
Communication testing on the demonstration system has been performed to establish the feasibility of the proposed

architecture.
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Fig. 2 Web based power system information integration
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Table 1 Voltage and current RMS value
A= V] A F[A]
L1 219 5
12 217 4
L3 224 6
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Table 2 States of breaker
2het7] 1D 3
Breaker 1 OPEN
Breaker 2 CLOSED
Breaker 3 OPEN
Breaker 4 OPEN
Breaker 5 CLOSED
Breaker 6 CLOSED

gel AnEe $A%n Fda7] 9la) FHoldE $8
TraRs 9 s, VEdow WSDL A8 %
2, AEAR s 5% 5549 29 59 /58 7
A Em#, Auls 5F43 g A4 wol7] st
a0 delHe FHEE et s FsA ¢
gmeag Yrdoms WSDL B4 #4903 24 9 gw
SOAP WAA 44, WAANE 5o 715 FRsh,

232 SMEAE Z3f

=Eol AAS AREF e F848 HF
F A Xdﬁ%ﬁ_ A ~E FYAE $EZR

a1, g doje e} A gR A }
st tlolE & Hm%}%ﬂ. TS, Auj2 QlE e
WSDL #A49 WE&= o] el sgon, o&
Aoz AAE SOAP HWAIAZ 4B = WSDL %Hg‘r
Hlagkel sheh oy 9% AHREAMHA AHERE FAE
WSDLEAE s, S8oldE SEZZ IS o] &3
o AFoz AT GCVY GBS AMux 84 2§
SOAPHI A A& veb o gl

m 17
| Mo 1>
.

33 9 MulA @F Y SE SOAP HA|X]
Fig. 9 Request and response SOAP message

A E T SOAP HIAA Y Agde wetstr] §8te]
A1gk WSDLEA1 9k v a4 gfalowm, o] &4 do] A<
a1 & SOAP wlAl A + 9‘r A4 ¥ SOAP BMXM ?

S & 5 Atk ZF, WSDL 49 <type> &
H i o] F Eﬂ"lE EtY, dAZZAA 01%—
S & g 9l HEH O E <message> 840 7
=¥ SOAP HIAA 9] o]F3 A4dE HdEAHE SOAP v A

Ae] olgol AXFomM SOAP wAA7L AstelA A4
998 & 4 A 27 109 11L& 2eolde g8
age ol EEE]
Z9% 3u

wen A~ |
— | | m

" TN
Nk

a8 10 GCVAMH|A s &Z 1
Fig. 10 Result of calling CGV service

NHUp:AF203.253. 183.66:2500

a8 11 GBSMH|A s &Z 1}
Fig. 11 Result of caling GBS service

&A% 1% 28 Hla 9S W, GCV AH| =7}
&g dolE= AF 5[Al <t 219[VIelw, GBS A1H 2
7t A%e dolHel xwrle] AElE OPEN-CLOSED-
OPEN-OPEN-CLOSED-CLOSEDE $-&Z =210 %3
Aot dAFS & 4 ok

SCADA Al~"S oz 33 fEA 2 Ao A
E $82Z AN AEAHR AU A FS
2EZ B Aul2E 338, 2 A% S 23 o
of EAlgle]l o]FolWE & 5 AUNUTE HEA|=E
°]T°1X]L BE FM%% 4 Aujx 7igke] REE

wody £5A dolgrt F o

3}93\5} E}E}H o=l AAstE AEAE w3y e



o B ooy
30,
>,
s
=
N
L
T
)
N
oty
L

Lt 4
ol
=g e
o2 T opd IR
ol
2 E ol

o
td
N rin
o
o
tlo
kd
n )
o
Ho
2,
>
[
uii)
o
32 e b

of ATE 2000d% AYUew HEAT FeF
Agoz oo As. |

o
Kl
Ao
ek

[1] Qizhi  Chen,
"Web-Services

Ghenniwa, H. Weiming  Shen,

Infrastructure for Infomation
Integration in Power System,” in Proc. IEEE Powe
Eng. Soc. General Meeting Jun 2006, pp. 8.

[2] K. Kaneda, S. Tamura, N. Fujiyama, Y. Arata, and
H. TIto, "IEC61850 based Substation Automation
System,” in Proc. IEEE Power India Conf., New
Delhi 2008, pp. 1-8.

[3] T. S. Sidhu, and Y. Yujie, "IED Modelling for
IEC61850 Based Substation Automation System
Performance Simulation,” in Proc. IEEE Power Eng.
Soc. General Meeting, Jun. 2006, pp. 7.

[4] J. Zhu, "Web services provide the power to integrate,”
IEEE Power Energy, vol. 1, no. 6, pp. 40-49,
Nov.-Dec. 2003.

[5] F. F. Wu, K. Moslehi, and A. Bose, "Power system

control center : past, present and future”
Proceedings of IEEE, Vol. 93, no. 12, pp. 1890-1908,
Nov. 2005.

[6] C. C. Liu, J. Jung, G. T. Heydt, V. Vittal, A. G.
Phadke, "The strategic power infrastructure defense
(SPID) system: A conceptual design,” Control
Systems Magazine, Vol. 20, Issue 4, pp. 40-52, Aug.
2000.

[7] K. Moslehi, A. B. R. Kumar, E. Dehdashti, P. Hirsch,
and W. Wu, "Distributed Autonomous Real-Time
System for Power System Operations - A
Conceptual Overview,” presented at the IEEE PES
Power System Conf. Exhibition, New York 2004 ,
vol. 1, pp. 27-34.

H Myl Jlgte] MHAS HESH 7e

Trans. KIEE. Vol. 59, No. 2, FEB, 2010

[8] Qizhi Chen, Ghenniwa, H.Shen, "Web Services—-based

Wide—-Area

Protection System Design and

Simulation,” Computer Supported Cooperative Work
in Design, 2006. CSCWD ’'06. 10th International Conf.
May 2006, pp. 1-6.

[9] J. Hughes, "IntelliGrid Architecture Concepts and
IEC61850,” in Proc. IEEE T&D Conf. Exhibition,
Dallas 2006, pp. 401-404.

[10] S. Cherian, and R. Ambrosio, "Towards realizing

the GridWiseIM vision: integrating the operations and

behavior of dispersed energy devices, consumers, and

markets,”

presented at the IEEE PES Power

Systems Conf. Exposition, New York 2004, vol.l, pp.

1-6.

Tel : 055-249-2630
E-mail : jaekwang.bae@gmail.com

I3 (&K B
19759 ARt 2
Ab) 19773
3214} 19884 =
(o8hukal) @Al Aubelsta 7@ st
RTASS
Tel : 055-241-6311
E-mail : youngkim@kyungnam.ac.kr

2 MK EHB
1994 HWAWw A7t E9(F
kAR, 19961 & digtd H7]F &
AF AN, 2004 & st WF
sta} EA(Fehubab). 1996112002 &
THEHFAL AgAT9d. 20061 7] = ofo]
QopFHY AT AT Y. dAA Agdu
A7)& 83 n.
Tel @ 055-249-2630
E-mail : slim@kyungnam.ac.kr

231




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /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 [612.000 792.000]
>> setpagedevice


