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The Study on Autonomous State Estimator for Smart Grid
o F AT o] A
(Jong-Chan Park * Se-In Lee)
Abstract - In this study, authors have proposed the autonomous state estimation which has been composed with

IEC61850, GPS time synchronization and objective model design concept. The proposed method is able to
supervise/correct measurement and communication error from SCADA. The major advantages of the proposed
autonomous state estimation are that it is possible to evaluate integrity of data measured and transferred from SCADA,
to reduce human intervention and to expense national-size applications such as EMS (Energy Management System),
WAMS (Wide Area Monitoring System) or WAPS (Wide Area Protection System). This study addresses the issues
related to the operation of the smart grid and proposes a new automated approach to achieve this goal. Through
applying the proposed system to IEEE 14-bus test electric system, we prove the possibility of the proposed idea.

Key Words : Autonomous State Estimation, IEC61850, IED (Intelligent Electrical Device)

.M B 7150tk AH#AEZe HALdA AZH AR {7
=AE B eFHIF o AAH Fgow HASE
~ulEag=E 71E AEd IT 7|4S JE28 dd AR E S VEY FIHTA S
TEAS 2 AF FbFow HAA7 ARE wIITOTAH A w7t va vlEgAe]r] Wi HEA V&S o &g
Uz E&S AAFsuR d= JAY AFPge B3y 2-g3 S dade] gFEa ok 7E A E
NE Ao NAPANIAE FACRE 3 ThEF B A AT mdo AEHsed ASARE W A AFAA
Aol =dEW AHATY R wet BiHelm E| ZAsorsty] witel AHEZEe] AZFRo]R 3l md9)
Ho 2 3% § JdE 9 s 2FA =9, 4 A ALl Wojxle FAHEE zZhev ofd FAHS &2
Zo] AA, VEHES AFsto] 2u|xte] @ P A ko m 3t7] Yall A GPS(Global Positioning System) 715 A]Ztol
HEstE AEatE 71eSe ¥ 5 A Bk =3 AR Al 38 AZVE AN MEYA 7)ES ol&dte] A
UxE 233 2idds 2nfEadse] AHEgomA #5719 AF7F QoA s A1 k3]
A9 T4 ATy HAe whed A A% vags E AFdAE anfEIR=e F4 7]€9l IEC61850 4
& FHE] 98 wHEo] A Fof Q) Al AEAS 71E, GPS AYUAAE7] 7€ AA st
7o Ade 7] Hgo] @ m, wg D A ukAl dole =dl HAE F3te] A&d HFHAS7E Asot
beAdel s, AlaAl FE BE Sof st Wi, A AT JeE FAse sl SELAL GEAN AREVA
nEgEE 2] WAeko] sh5Eta, AlaE BHE9 W= Al IEDE 7H2) AMEEd L Mg AlBEClEE o] &35k
ol JhEsiH, AlmAl walE o R Bt A7) AFE st Aol sbEstAl FA s ZH2be] IED9 A EE
g & Jdube 5AL Az gtk oge anfEag =) °]El& 100Mbps FEA A0l &3} YEYT 29 A AZAH
A 714 Fol T oy x| A Al "ot} o x| TE] A o] IEC61850 &E41& Fdsdd. =3, OPCOLE for
€] ZFQg7]%dE SCADA(Supervisory Control and process control) FEFO|AE, dlo]EjMo]~ SCADA 183
Data Acquisition), & AE 4, AgAENA, FH4F A BAENE FAsY meo)d A%<l IEEE14 A%l 3
Y o2 UE £ k1,2 43t A5E A
SCADA €9 2 7jgr|&e e 8§93 IT 71&S
Zgro g F83] el shsdi, wAAE 4 A=A 2.2 E
Hoke SEA sz AFrh FuEbE o wy] wEe 9%
A==, §9 )7 vasd oha v g Aol 2.1 IEC61850E o83t Mef & Alag TN
AAA TN Foke M V27 HE 71wl AHES 1990 FukEE AARd V)& EYZ Ve 253}
H AgAle] V&g 7Ivte g2 [M" 779 “plug-in-play“E
You g Y gE s Afa FAATLY sy g —
T zljxixi A]Tﬁzao;é :dgj_lm; gnlwoﬁ} w0 _2;@10101 AWH%E el e 2

E-mail : jcpark@osan.ac.kr

_0|L
=
>
4,
&
r>4
1
)
o ¢
=2
N
N
o
Ax
s
ol
=4
=]

A4 © 20104 129 119 ETHEES 7S
HAF g 120119 2¥ 239 Al T4l ZrEEZR ARG o3 AES Tte=m

32



IEC61850¢] 2 & #obE Z7]e "Adad] B4 ZREd
"(protocol for inner-substation)ellA] %= @ 7}~5 X ES
ALl dEets: #HEE 5 de TREEEH A ZEE
=" (protocol for utilities)® ¥ 11 A= FAlo]t}.
MALE FAsE oYt FA7 st=<bo]of(hardwire)
2 AAHAAD zE o]l (station level)S AlEld F41

o2 WAAHAN HARNES} AFHYA W B zrES
FH3H A A5 29 A (interoperability )& t
Zl itk IEC 6185001 =9 WA Wd4e] g Fx5el
gwstd BAE FAA HelHE 4T & A HA
IEC 61850°] H93te= 949 WHA7], 719 7], IED 181
2ol gl FAxEo] ¥l IEC 618502 242
I[ED®] s¢dely AfEA A="s F4F + e %
A FATEY] S ERE 5 dvke 3ot F 9]
Aol "oy FHeA dole #ER HAlo] o]HHHA
IEC 618509 FaAdo] Fulxa .

IEC 618502 719 T4 T2 eZy g vf$ e 9
A5 e [EC61850 ZZAM A7 B4l object Edw)
W, Bestd AA Ao a8 AR AE Fol vk IEC
61850-7-4, 3= object Ede] #I3I FFolw IEC
61850-7-2% Z2AAZ BAE oJ9A =7l ik A
ol A F41& 3= TCP/IP/Etherneto]v} MMS(Manufacturing
Messaging Specification) W32 IEC 61850-8-1/9-201 4
Z}z} 7 o] gk,

IEC 618502 7]<&d AF8¥ DNP(Distributed Network
ProtocoD &4l ZR2EZo| Ha|x thdst X E AH| 29
FAE AFEG dE S0 FEoldEY 9F §lolxm F
7|2 AWoA EEXEE HFSE integrity w4
AZzkel wE AAg dAFS Hold B AFs=
data change A °]t}t. 53], data change ¥4 w2 H 1
Aol 7heste] AEdEe] w®stE mEA Sl
deshe 43S ) T3 [EC618509 AAste FH
e AZAAFRE EFsEI QoA FeH57]7t

Az /\1 ‘% AEE 573 & & A A%

3

[e] hul

AAl, el A 20059 10€ 56 Al=tE = rbdeFaA], A
HITE %84 IEC618509] 7]1Z2=177F ol A 2007 &
A 154KV AR ALE ALAA A WAL, A WA
2, BFA WAZ, AF Awdz 23 20109 §A
15KV FERALAA AMARE FAHa du BF
A Az AFS EFOR RE AAWMAL Hed 7
golrh. W4g WAL Ao stolds wEAY Ar
A 5 ol FEsF AWA e AHYL 2TEE dF
7k A48 gk,

22 AEjBET|S J2EE B4

Afgert A&dor Fbgel we St A%

FEIF AN G BRaAn Aok cled AHAE

- [e)
Ao sy] Aste] nme) AFLHsIEe] °
atH o2 98l EMSE ol&3ti slth EMSelA X,
o & #AEE Aol A% A= fAd Fas &)
Aw, SCADA %74 %
o7 EA 3t o] 2 Qs AlAEle] AHE 5]
A3t7] flete] el (state estimation)o] EHHATE A

2 fo o rlo

:O:‘.:(o

AoledE|SE 9l AIBY A BEY| o7

Trans. KIEE. Vol. 60P, No. 1, MAR., 2011

o yO %
o x S
2ol X
A T
2

s 5

“

%

)

to

28

o

i)

2

>
oy fo
L
mlo

ol&stol mA e 4

o

LS: Weight Least Square)®:
<

o] & Hzxsleld A

>
=
X
L
LS
.t
et
e
o 4y
%
m

EMS eFHolA 98 do|lgi SCADA 4 +
A ARgEH, o] #E AFEE F fle A uE mdy
, EHgo] g e Ay mdy gy A
S °]At=A (pseudo measurements)©] 2}

olgd WA v 25 s Lo

Mo o

Jo gl & o® T

o rsLH
Mo X

Ml oox

2
2l

Read Measurement

| Initialize state vector X |
\

]
| Read Measurement  k=k+1i 2 |

|Ca|cu\ate measurement matrix Hix!
I

|Ca|cu\ategam matrix |
| | Updatexk database for other applications

|Update =k oAk k=k+t |

S
8 1 WLS 2o dejas E%E
e es

Fig. 1 Flow chart for WLS state

':"
3
o)
=
1]
>

a8 2 IEEE 14 A8 MEA S
Fig. 2 IEEE 14-bus test power system

33



HM71Es =gX 60PA 1= 2011 3¢

o|t}. ol & sdsly] 8l tEAE =Ys 9FEE AW
stett). A e 44 S0 YA H8EE B
A BEAARARZRY AEn 19 12 WLS 32& o]
|3 AE@Se aEEE YEU I Jrhl6] dEHAES B
A8t \Av2HAg ARl Jacobian FH#Z7]9 AEdEE
Z937] flslA 2" 29 & IEEE-14 AYA T A=
A5 BAANA LAE HEs HASE AS el
o 2Adde 1, 2 3,6 28x 8 R 7z AAEo
i IEDE FalA 2 BH He, 91, fFEdgy 71
AEe ASst [EC61850 S22 o2 SCADAC %3
A T3kt

23 A28 MEfBEI| T=MA

&3 AEHRE7le A=A dE dRE A Ee
IEC61850 7|¥ke] SCADASF AHAFe ndS Hse=

delgulol~ g FJeja=71=2 29 33 o] 74

EMS UNIT SCADA UNIT COMMUNICATION UNIT
— Al A
. A N

SISCO AX-54 MMS(192,168.0.10)

- 0OPC OPC 1EC61850
State Estimator | SCADA DB Client | server Client
Station
Commands: Level
Sestimation. TEM..Controi$
QOCSWI18C0OSPasSSBOwSctiVal
100MBased
Ethernet Switch
SEL (152168.0.101) e
Line Pe ]
1EC61850 e St
Server SEL ZLINSSPSX1§saiMag 'JT L
GE (192.168.0.102)
Switch Status:
1ECE1850 GE QOL‘SWIHSTSPD&SOperSsNa!
Server
Mutti-Vender
IEDs Bay
Areva (192.168.0.100) Level
""""""""""""""""" Measurement:
Sestimation. TEM. Measurement§
1EC61850 RASMMXU1SMXSPAVSC Val
Server
0OSan Sis 192.168.0.11)
User Defined Data:
1EC61850 OSar Relay$Relay
Server MMXUOSMXSASphsA!

a8 3 IEC61850=
Fig. 3 System configuration for state estimation based on
IEC61850

Ol 850 MENEE ALY TN

[EC618502 XF ZREZO|EZ ol I|Al AlFo] 4w
$94S 7IA =2 SEL, GE, AREVA 81 AWE A&
1818 19 49} Zo] A g§ Al2=¥lg 443t} 100Mbps
A EH HEYT =925 B34 IEC61850 F kel
of AlETh AAl WHsel Axl® SCADASH IEDZH
T8 EAAE oGt Aeol AT AHIER
%= AA7)7+4(EMI, Electromagnetic interference)
o 5]0—] N;ﬂ AEZS H]—Oﬂo}x] EO}}]L], =+
of Ags FeHFe] Erkse A #
A sAstrl A A7) e
5 Ab-st= Aol wpgbA sttt
Ao ThE Sgxa o] Ml o

o

z Mo

)

oft
> oX
i)

S

o Lt
o

|
A

T

-

Tz
=
&5
=

o]

hA

it
o Mo

7z
=
Al

vl

o to

ol
5

EE S

A

™ of ox I o O offl rQ off L

foooh o i R Q > (M of

jn)
R

o

5

a8 4 |[EC61850 sS4l A7 A
Fig. 4 Experimental set for IEC61850 communication

i)

I ZFoll OPC(OLE for Process Contro)+ ¥
= XH% sfmR FHo] §olsir}
B Ao A SISCOAY] AX4-MMSE o] &3z
59} Zo]l OPC ZgolAE, to]g o]~ SCADA 17
AEREVIE2 A ~RE FAssith [EDERE ASH
H+= IEC61850 data change B ¥XE 2] oz SCADAC
9l IEC61850 FtoldEd HAFHT}. o %S 2L PC
U UEI AZ4¥ g2 PCY dHolgu|o]xd A%3}7)
dalH FFE BAZZEZ OPCE ol &3ttt mx=te
2 SCADA+«= dHlolEjWo] 2 & o] &3l AJeHAFS 3
st WA oR FAHUT. dHolHuwolaE VEYIAR,

EEE

HN
K

_,oéiiiltlﬂ

walmd, A%g, 4uFA9 el SCADA HelHst #
AYem Fasold. AsAR ddan £ gals
B RAE AHATA tad LA B Aany 5
171 ol A t]O]EﬁHﬂOL«l e AeHQ g
#37] F4L bssl @,

adtanty)

SRR NS TaF s
1ot NS T

| AU

[EE——

F il Name__ [inefaces1 | Irtmoces2 | Ve i TrsSc
S £ e i
d I #mewwmx phshine CYafimagsl 2 NEUTRAL 42506283 200900
e B i fire
sioe_| eniovear || Ssrimm H e i Ed
f i g H i i
tzpping lo Wir b Py MM CSM<SOPY Sphal BSinatCValimagdl NSAI50 NEUTRAL  0.00J000 00940;
il -7 40 e A =
o8
Lk ImpoitFle.
s e |
C—
e
Cca—
=
ooncostpsatron) | | 2

aas

QOGNS 27

HAE mpev

a8 5 OPC Zzlo|d E} Ho|E{Ho|A 74
Fig. 5 Configuration of OPC client and database

AP A AHA A [EEE14 Edol|A] Aloje} B I
g AEE FEsel BEl ZEWAAS dolE o]z
S8ttt SCADACERE 41 ASHRE g 24
Boe deeom Abgetd AEighel wWah v e gk
w5 5 A "k zﬂo H Aed deasre 4

3] 29 3WAl A ASE

2t to o dI fo



| ——- Buz2 Phass |

Buz3 Phase | 1

Bus4 Phass

. . . . ] Bus1 voltage

CQASH e Buaz Woitage-
: : : : ] Bus3 vollage

a7 6 7|4 2ol et dEjatETel s=HY

Fig. 6 Convergence of state estimation with initial error
(tolerance = 0.07)

0.5 —— i — — ——
N — BUS12 PhEa
0.4 : : : - BLS13 Phase
: : : : BUST4 Phase
i : : : : BUS12 volags
CR3F L .. ... BUst3vomage] 1
LS 1 Vollage

[teration
a8 7 AS2Ato ot MejaET(e +HM
Fig. 7 Convergence of state estimation with measurement
error (100%)

S wgstel QAT ) ool 4 FAgtel A Eusel

"ot AL gAah 19 79 ol £ Fol mAl

12 13, 144 SH " A2 7ol 100%°] 225 319

2 g wel eAE AFeAL o eAE mAksle T

F7] olFd o HeWw Fuss Ae st
.2 =

2 QoA sntEae s ANGE JRENIE
Ql IEC61850 AAIZF WIEHA 7%, GPS AEAZTE7] 7]
€% AARL del w9 AAE B4 ATY AL
& ARARE AR

s Ae dsan S
IEEE14 AlFel A&t Hess HSsAr IECE180
Client, SCADA 18] Aej#=7]E A 2Fslo] AbE|a=7]

o A5e 49 B AFaanh

AoledE|SE 9l AIBY A BEY| o7

Trans. KIEE. Vol. 60P, No. 1, MAR., 2011

N
i
o
oy
=
Y
e
N
i
b 2
o
i)
24
o
oft
o oX
[SIEu
=)
AN
N
il
)
| K
o

N3
Au
)
v}
wn
N>
-
offt
N,

ooy b Qo
i
ox
L=
z
fo
oz

rz, ol R X2

ot

o o; &

Q

o))

—

00

oyl

S

25

HN

o hr
~

At A1e
A7) 24 (EMDE sl A8l glo
doleulol s 71%g ol &3
FABEIt A9 F e 2
k. g5, A ol o] s

o 48 F 3= ALd FHESVIE o

IEC61850

A
N ey
Y

)

N o
2l
o

o & ot

oo

o &3

o il

18 4 X H
ox |o

o S fu &

-
et ol

o
o
o

B oQTE 20108hdE oatrst v shedlT
Aglo] elste] ool ATEA WARA A}
=gy,

t
ki
Ho
I

[1] A. P. Sakis Meliopoulos, George J. Cokkinides, Floyd
Galvan, Bruce Fardanesh and Paul Myrda, “Delivering
Accurate and Timely Data to All: Model Based
Substation Automation Applications for Advanced
Data Availability”, IEEE Power & Energy Magazine,
Volume 5, No: 3, pp 74-86, May/June 2007.

[2] A. P. Sakis Meliopoulos and George Stefopoulos,
“Characterization of State Estimation Biases”, Probability
in the Engineering and Informational Sciences, Cambridge
University Press, 20, pp 157-174, 2006.

[3] A. P. Sakis Meliopoulos, George Stefopoulos, Hedrington,
C. and Conrad, T.L.,“The supercalibrator — A fully
distributed state estimator”, Power and Energy
Society General Meeting, 2010 IEEE.

[4] Fang Yang, A. P. Sakis Meliopoulos, George Cokkinides

“A Bulk Power System
Reliability Assessment Methodology”, European Transactions
on Electrical Power (ETEP), Vol. 17, Issue 4, pp.
413-425, July/August 2007.

[5] G. J. Cokkinides, A. P. Meliopoulos, George Stefopoulos,
Ramiz Alaileh and Apurva Mohan, "Visualization and
Characterization of Stability Swings via GPS-Synchronized
Data”, Proceedings of the of the 40st Annual Hawaii

and George J. Stefopoulos,

International Conference on System Sciences, Kona,
Hawaii, January 3-6, 2007.

[6] Salman Mohagheghi, Ramiz H. Alaileh, George J. Cokkinides
and A. P. Sakis Meliopoulos, “A Laboratory Setup
for a Substation Scaled Model”, Proceedings of the
2007 Power Tech, Paper #3591, Pages 6, Lausanne,
Switzerland, July 1-5, 2007.

[7] EPRI EMI Immunity Testing Final Report, Electro-Magnetic
Immunity Tests of Shielded Twisted Pair Copper
Cable for 100 Mbps Ethernet, 1997.

35



HM71Es =gX 60PA 1= 2011 3¢

36

%4 T #E B
19554 121 19H4. sddga d7]%

sh3h 291 19884 ) ekl 7] 8
EQA(HAD. 20026 [ ekl A7) 58
3 E(AD. 19926 ~ AA L aohet

A7 A =gl A o] 2w,
Tel : 031) 370 - 2674
Fax @ 031) 375 - 9601
E-mail : jepark@osan.ac.kr

of Ml ¢l (= 1t o)

19704 47 20H4:. 19984 Fewfgu
Aoy Al &g £49. 20004 [ ohehed
A AZESTH  EAAAL. 19974 ~
20064F vlolHE= P KMData 74 <+
oA Rl ATA FAAT.
Tel : 031) 436 - 0695

Fax @ 031) 436 - 0694

E-mail : tpdls70@naver.com

i




<<
  /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 -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
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 [545.000 394.000]
>> setpagedevice


