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ABSTRACT

A study on the efficient information modeling method for

interoperability on the smart grid

SoonYeol Kwon

Advisor : Prof. PanKoo Kim, Ph.D
Department of Software
Convergence Engineering

Graduate School of Industry
Technology Convergence,

Chosun University

The smart grid aims to maximize efficiency of electric power generation and
consumption through stable operation of electric power system, flexible
connection of renewable energy and demand-side management by convergence
of information system and communication system into existing electric power
system. Finally, the electric industry engineers are making efforts to contribute
to the prevention of global warming by reducing the carbon emissions of
thermal power plants in the world. To achieve this goal, guidelines are needed
to ensure interoperability between systems based on IEC 61970 and IEC 61968
international standards. This study analyzed the ineffective factors that
frequently occur in information modeling for data exchange among the
stakeholder of the electric power industry through the case of executing smart
grid demonstration project in gujwa-eup, jeju island. Through this study, we
propose efficient information modeling methodology to develop CIMD Profile so

that stakeholder can share common information based on interoperability on the

1) CIM : Common Information Model
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information systems owned by various components of the smart grid. We also
evaluated the efficiency of the proposed information modeling methodology using
DEA2 methodology. We analyzed the information modeling performance by
dividing into two testing groups and analyzed the efficiency of two DMU3s by
applying the CCR# ratio model in the DEA methodology. Currently, studies to
ensure interoperability through data-link standardization between smart grid
components(AMI®, DMS6), MG-EMS? and others) are actively conducted in
US, Central and South America, Europe, China and Japan. In conclusion, I hope
that the results of the research will be upgrade the standard in CIM Profile
process for data-link based on interoperability among smart grid information

systems.

2) DEA : Data Envelopment Analysis

3) DMU : Decision Making Unit

4) CCR : Charnes, Cooper, Rhodes

5) AMI : Advanced Metering Infrastructure

6) DMS : Distribution Management System

7) MG-EMS : Micro Grid Energy Management System
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2.3 Business Semantic Analysis(BSA)
BSA+ vt diErtse] =58 AA dEdA G BA

B2 9, S
A, 23 ), @el el 7 el ARs} oW ouE AT QA BAsn
Bgete Age @k dgdl we BsAd FdaAY Ar @ 14gew
oA ol Bl A A4S @k 242 CIM AAY AR o
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| & 4 -9-(mRID[master Resource IDI7} th3E 4 Abdl )
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2.6 CIM Tool ©]& CIM Profile 2}
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2.7 WSDL A7

wsdl #F9-L NOCF9] dlolE A Al=gleA fAu|= 7S o83t SOAP
HMAE TOCE AF5E uf AFESt=t], AZEY o] MY E2 o]F H 2 (eclipse) Lt
ESB(Enterprise Service Bus) 714 AZE o] (WebSphere ESB, WebLogic ES
B S)dA Algst= wsdlZHd =& ©]&3te] NOCSolA A2 sl Hagh
wsdls AAstL 1 AdE] FUES oA AXNOC 5)ol Al whE gk}

NOCZol| w3} GenericService.wsdl 342 U2 ofz or]e} 2t} o] 3}
d2 NOCZHolA TOCHo.= HolHE HEat7] sl Au|=dd Hasd 4]
>~ A

Lo

2 Namespace, type, schema, element name, sequence, service name, p

ort name, binding, soap:address location %< 7|<3lal QAth.

2.8 ola A A &}l Al CIM Message 72 Hj %
CIM Message(xsd, wsdl) 7+Z°] &45W CIM Profile?t 74 NOCZ /A&

oAl wiESstaL, o] AL o]&F PMHE 7 AT A= A AT T
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= FolMes CIM AREDHS A8 AHge 2 @3 ofil dAF-olA Al¢kst
o Uy

= CIM AEEd

B Aol Adel ARER @3 ted 2o TOC Data QA 7EXAw=
TOCE o2 7H4deta NOCH AH= dAA ()l A= Aoz 7pgdn. /e
PC1~PC30l 4 ArREE A4S stes gt

A

1. Al&d T =

TOC Data® Sedlof B
H’alﬁ._ﬂi - 294 A Windows 7 Professional K 64-bit (6.1, Build 7600) (7600.win7_gdr.100618-1621)
ERL - CPU: Intel(R) Xeon(R) CPU E3620 @ 240GHz (8 CPUs), ~Z4GHz)

- Memary: 8192MB RAM
- BICC)A3: 238GB/NTES

AZEN HE A H]A URL
- TimesTen 11g L5 < .
- DBMS: Oracle Database 11g R http://kdntoc.iptime.org:9080,/TOC
- Apache Tomcat 6.0.26 Release(WASME)
- IBM ESB 7(ESEMH{) — olFuin
L om— KTEI':I NOC
‘ (3771 WAN -100Mbps
- IPTime VDSL
[. (NT04M)
; |
7iePc1 Tjepc2 TRLPC3
TIEHO HE

- 29" windows ¥P Professional (3.1, Build 2600) Service Pack 3
- CPU: Intel{R) Core(TM) i5 CPU M 520 @ 240GHz (4 CPUs)

- Memory: 3060ME RAM

- BRELC|=3: SC0GE/NTFS

+IZE0 g2

- DBMS: Oracle Database 11g R2

- WID 7(WebSphere ESE Server 7) - B|=L|A~ S (Integration) 7jZ £
- J{EE: Edlipse 3.5

- Aot SEEEOE HEE jdkle0 20

(19 4-1] A" A%
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2. AW S st=do] R
[3 4-1] A= st=dlo] AR

T & Al 2§l ApgE
CPU Intel(R) Xeon(R) CPU  E5620 @ 2.40GHz (8 CPUs) 2.4GHz
Memory 8192MB RAM (Available OS Memory: 8176MB RAM)
g A= Total Space: 338GB / File System: NTFS

DirectPlay8 TCP/IP Service Provider

- Registry: OK, File: dpnet.dll (5.03.2600.5512)
Internet TCP/IP Connection For DirectPlay

- Registry: OK, File: dpwsockx.dll (5.03.2600.5512)
IPX Connection For DirectPlay

- Registry: OK, File: dpwsockx.dll (5.03.2600.5512)

System A ZA} | Hewlett—-Packard
System Model | HP Z800 Workstation

Network Card

3. ABl& AZE9 o AR
[ 4-2] A¥= AZE9 o] AR

- £ Al ="l A}3k

Operating System Red Hat Enterprise Linux 5
DBMS Oracle Database 11g R2 Enterprise Edition
Web Server(WAS) | Apache Web server
FTP Server Vsftp v2.05
ESB IBM WebSphere Enterprise Service Bus v7.0
k57 Apache Tomcat 6.0.26 R'elease '

Java SE Development Kit 6ul9(jdk1.6.0.19)
In-Memory DB Oracle TimesTen In-Memory Database 11g

O ESB(Enterprise Service Bus)®] 7§d < hub-and-spoke EAI E27]9] A=
Ho]/ﬂ ilzLEl _/TE 9}1\‘_‘:., l__/\z‘sL ﬁ%ﬁ:_/] 1E= B2Alg Esl H]EOJEL-E— %
Sk
=

RUNRE Wit

= N2 B3 H2 "ottt ESBE ¥F 7wk

-l>
;0

=% %%%EEH Uﬂ*l%hﬂr g AMEA, ol WY, ada JdeHdE 2k
9o Agetel 34 slgel AMH] Q= FRE ThFe ofZe Aol A Aol
o) dEAge EWdAA FAAoR ddsta 24T ¢ =S v
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4. MBS AAS/W HEEZ AR
[ 4-3] AW S ZAS/W HeEe] AR

No A 3 71A H A A 91
1 apache—ant 1.8 D:\WebService\apache-ant-1.8
2 | axis2 15 D:\WebService\axis2-1.5
3 JDK 1.6.0_20 D\WebService\Java\jdk1.6.0_20
4 | Eclipse 34 D:\WebService\eclipse
5 | IBM Websphere ESB | 7.0 D:\WebService\IBM\WID7_WTE
6 | Oracle Client 11g D:\app
7 | TimesTen Client 11g D:\TimesTen\sgldeveloper
3 TimesTen Server 11g D:A\TimesTen\tt1121_ 32

5. MEAZE st=go] FH
[ 4-4] AEAZS st=ddo] Ax

T ¥ A" A
CPU Intel(R) Core(TM) i5 CPU M 520 @ 2.40GHz (4 CPUs)
Memory 3060MB RAM
Space: 500GB
A= P ] File System: NTEFS

Model: SAMSUNG HM500]I

DirectPlay8 IPX Service Provider

- Registry: OK, File: dpnet.dll (5.03.2600.5512)
DirectPlay8 TCP/IP Service Provider

- Registry: OK, File: dpnet.dll (5.03.2600.5512)
Internet TCP/IP Connection For DirectPlay

- Registry: OK, File: dpwsockx.dll (5.03.2600.5512)
IPX Connection For DirectPlay

— Registry: OK, File: dpwsockx.dll (5.03.2600.5512)

Network Card

System A|ZAF | SAMSUNG ELECTRONICS CO., LTD.

System Model R580
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6. MARZ AT EJoS AKX

[% 4-5] MEAS 2ZES ] AR

¥ A2 g

Windows XP Professional(b.1, Build 2600)

Operation System Service Pack 3

Apache Tomcat 6.0.26 Release
(A& ofEFe]AlolA)

Apache Axis 1.5.1 Release

WAS(Web Application Server) (SOAP #o]H e a])

Apache Ant 1.8.0 Release
(Aup]uke] WEET)

FTP Server Vsftp v2.05

ESB(Enterprise Service Bus) | IBM WebSphere Enterprise Service Bus v7.0

Apache Tomcat 6.0.26 Release

a7 ~ -
Java SE Development Kit 6ul9(jdk1.6.0.19)
Eclipse v3.5
M= :
IBM WebSphere Integration Developer v7.0
UMLY A & SparxAt EA(Enterprise Architect v8.0)
In-Memory DB Oracle TimesTen In-Memory Database 11g

7. WEAS AXS/W HEgED] R
[3% 4-6] /WEAS AAS/W HEaEe] JH

No Az 3714 H AA] 914
1 apache-ant 1.8 D:A\WebService\apache-ant-1.8
2 | axis2 15 D:\WebService\axis2-1.5
3 | jdk1.6.0_20 1.6.0_20 | D:\WebService\Java\jdk1.6.0_20
4 | Eclipse 34 D:\WebService\eclipse
IBM WebSphere . .
5 Integration Developer 7.0 D:\WebService\IBM\WID7
6 | IBM Websphere ESB 7.0 DA\WebServiceNlBM\WID7_WTE
7 | Oracle Client 11g D:\app
8 | Toad for Oracle 979 C:\Program Files\Quest Software\
Toad for Oracle
9 | TimesTen Client 11g D:A\TimesTen\sqldeveloper
10 | Enterprise Architect 8.0 C:\Program Files\Sparx Systems\EA
11 | CIM Tool 1.8 D:\WebService\eclipse
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B. A3dxu

2 Ao M= Ao di& 7|&Ed oF Aol Ayt A S fL55a
2ol 1gos hrel 247k qdelel AdA 59(A, B, C, D, E)& dAgeh AdY
A= TOCF, BA@A= NOCS, CHEA= =44 98-S st DA EA= CIM
AHAHE daolu, EAEAE AEASAE o]t Best Model 24 993 +A4
< Do EE 3o} 1052 ARERY dxA glo] #dsta, 27152 AR
Az g Faste] st 1259 225 A elA 208" NS A

[3 4-7] A& Data Pool
AA L= Entity oAl

HlA T e AxAdas, 2ddas aFas HHAID, Hdvbs &%, wdd

= ! AN/ AR, TG 29 %E@%}/—rﬁﬂa“/ SIS

AY Ze AoAYgss, SHdas aF3as BAAID, $4d AN/ A7,

° = ! A 29 Fady/Fady/Fus

W 7] ek AaAe 2o, $HY3s 2535, SHYID, $17] @2y

W] Z7hug ggg?ﬂi& BAYIE 2FIE, HALYID, A7) g, A7)

g | AAANGmE wAdas aFze WAAID, BA7] SAAE

7] A A A %@7} D%zj-a—’]_é—l_a S rE A7) e

2138 Data Pool2 2121 Ao Y X (Renewable) =W Qlel| 333} o]y AA #W
g2 NOCIA TOC= 3t 2AHA C= TOCE A9 NOCE BoA A3 Data

Pool& A AIetL NOCH Al=dleA TOCH Al=glor HFstr] 913 R A

S o73g A9l BE 23E Data Poololl A A Agst dolg &S 17] o4
AR £ Ao AE F7E AAIY. Ce FF AEEE CIM Profiles 2
Adsle] A Eskal o] FH7F dud A4S =43
[£ 4-8] 2543 A 4558 vlu
_ 128 21E
=]
TEED AE0A) | A% | AE0d) | A%
A 1 TOCZE 7§zt 15 3 11 3
B : NOCZ 7| &=} 11 3 12 3
C : ZA A (Facilitator) 10 2 9 2
D : CIMTAHE 5 1 5 1
E : A9 AZHE7} 15 3 18 3
A 56 12 55 12
AF7lee A8 d4E 7|Fo2 5d olste 14, 10d olshe= 24, 208 o] 3
= 34, 20d 2= 4802 A g
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C. 43 231
AYE 27 aFo® Uiro] CIM AREEH 3 2eA7S Z43 e
[ 4-9]9F #Zt}.
[F 4-9] Arrdsy A8 Az
X1 PNES] =54 Z A8
1728 | 2017-05-01 10:00 | 2017-06-03 15:00 | 219 6A7H510A17H)
Z3 | 21F | 2017-06-04 10:00 | 2017-06-15 12:00 | 06 6A]17H1504]7H)
2} o] 159 0A] 7H(3604] 7F)
D943 1728 | 2017-05-01 10:00 | 2017-06-02 15:00 079 (013217
Jaso 271F | 2017-06-04 11:00 | 2017-06-15 12:00 0420 (006+]71)
2} o] 032 (0074171)
9324 | 128 | 2017-05-10 13:00 | 2017-05-20 17:00 109 (24441%1)
RERZ | 228 | 2017-06-07 14:00 | 2017-06-08 18:00 029 (05241 7H)
3 2ol 089 (1922171
OBsies | 128 | 2017-05-21 10:00 | 2017-05-24 18:00 032 (0794171
Semantic | 228 | 2017-06-09 09:00 | 2017-06-10 12:00 029 (027417H)
Analysis | =} o] 01 (0524]1%1)
goiva | 172% | 2017-05-25 09:00 | 2017-05-31 18:00 069 (152~4171)
& 4238 | 2017-06-10 13:00 | 2017-06-12 18:00 032 (053217H)
GAPEA e 033 (09941 7H)
GcIM | 128 | 2017-06-01 09:00 | 2017-06-01 18:00 002 (00941 71)
WML | 228 | 2017-06-13 09:00 | 2017-06-13 12:00 002 (003A]71H)
2dE | zo) 002 (006~]71)
§CIM | 11% | 2017-06-02 09:00 | 2017-06-02 18:00 002 (008*]71H)
Profile | 228 | 2017-06-13 13:00 | 2017-06-13 18:00 002 (00521 71)
A4l 2} o] 00 (0034 %1)
. 1728 | 2017-06-03 09:00 | 2017-06-03 12:00 002 (0032171
gSDL 21F | 2017-06-14 13:00 | 2017-06-14 15:00 002 (002+]71)
2} o] 00 (0014]%H)
®CIM | 11% | 2017-06-03 13:00 | 2017-06-03 15:00 002 (0024171
Message | 228 | 2017-06-15 10:00 | 2017-06-15 12:00 002 (0024171
TAHE | x}o) 002 (000171
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< /A DMUS A AbE=ol e 7S deEdd2] A& S0 me F
WA DMUS A HA Fd e et 7heAE dEdd mpe 31 WA DMU9
T oA sl E ke AE WERAT2] oW AelM = DEARY T 7MY

s UERE = lo2].
[ 4-13] DMU 359 - 245 134 44 29
DMU TEF4 FgiE
1 X11Virt Xi2Vizt + XimVim ViUt yizugzt+ yists
2 Xo1Vort XooVoort* + Xom Vom Yoort Yeoouzzt e+ Voslos
11 Xn1 Vit XnoVazt Y Xom Vam Va1lnrt Vaolpzt % Vaslns

[ 4-13]°] yetdl DMUY F&#5F9] - 24 ES 27139 index W5 AHE
sto] [ 4-14]3} o] s yepd 4= gloew E3F ZF DMUS 28432+

Holl tigk FBAZES v &) o] & o]§ste] YErE & ATH2] o] EAlA E,
T o

it

=
E; -, E, 52 ZF DMU9 845 Yehdr2]
[£ 4-14] DMU¥ %259 - $22% 2 584 2% 29
DMU | %259 B0E 227

S . S m

1 2%V 21l Ey= 2 Vil / 2 X1iVii
=1 r=I =1 5T
m s . .

2 2.5V 2 Yorllzr Ey= Z Yorlzr / Z X2 Vai
=1 r=1 r=1 i=1
m s . .

n 2 X Vi > Vorllnr E= | Syl S XV
=1 r=I r=1 &

[3£ 4-10]e wtebd 270 25 $25%FY - s2dE 2 2845 e 2o u

B 4 ek

11) CCR : Charnes, Cooper, Rhodes(1978). 1960t &&4< /dy) APFAEHE Ajtste] st
23S F3ak= #Ao)A A. Charnes, W. Cooperst 37 H& 718 (fractional programming)S A1
PGAG Y Fa3 3 FokR FFAF. HEREE AFEPoF HEsh= WHE AAS Charnes and
Cooper(1962)¢] Ao 71¥ksle], &) CCR Ry o s Eajx= MYAEY 7uke] DEA 23o] rlso]
AA HA5. CCRS A=E e A 2ks w BHE A=xgEA (Data

S o= b U |
Envelopment Analysis)o|2}al 3t.[24]

o ot
it

>
td
og
o
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[3 4-15] CIM AHrdge] 2

59 EUAE W B84
DMU FZ54 FEE 5&4
1 12vi1+80 viz luy+1we (Leny+1n2)/(12v1;+80vi2)
2 12 v51+100 v 3.41+3tn (3.4U21+3LI22)/(12 151+100 Vzg)

AR DMUSY &84 = H#A DMUS 2Z=0 o3t 224
U3 #o] yEbd 4 Qv

(4.1)

Zxkjm
CCRH|&E 2 DMU = 7t53& Axlsts HA st 2ygoln
of thgk 7tFAE AAtstr] f1siA = el CCRRIEEP o] Hadt o]of tfsh
HA&E FaloF b kdA DMUS S84S5 H7kstr] $18 CCRHI&REY
(4.2)~(45)% o] YEd & St

%M(rukr
Maximize Ey=——"" (4.2)
> Xiei Vid
=1
Subject to
Eﬁrukr
Ek/ - < 1 ) ./ = _Z,Z"',H (43)
Z)(jivkl
i=1
Vii >~ 0, ] = J,Z...’m (44)
Uy = 0, r=12-s (4.5)
CCRH) & E3oA DMU k9 &84 ErX Adzox ¥axm uaglr] 0 <
E < 194 dH

gstek. DMU k9] 284 EvF 7 5 A& 7P 2 @2 1olth

(42)~(459° CCRHl&EE > FdNeA wi=12--m %= AE7t5A
ur=12--s)7F 09 #= 7Fd 5 ok ol= ZFeA7F 09 S e

A ?
Aol ;3_%*3 FrrbAgel E£dE A s 2l (46)~ (4.9l e
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2
e
o
1:011
o

AW FYNFAL AEAFA
4 Al mgE F =
Onchs ZAW ofw el AFnth AL e Vet oM AFelAE HEA

of27|vW bl 2= Aekd CCREES (4.6)~(4.9)5 Hlol=7]|H b

Jhu
ok
N _l}
%2,
i
&
N
>
o
s
2
il
N
2
,
[>
0%
al
fru
X

o] sfgks M
2~ CCRH]& % ¥ (non-Archimedean CCR ratio model)S % &3lo] T84S H7}
=
Z;,,Vkrukr
Maximize FEjy= ———"— (4.6)
2 Xki Vii
=1
Subject to
Z]J/}'rul‘r
By = —————— <1, j=12n (477)
Z)(_;'l'vkl
=1
Ve = ¢, 1=12-m (4.8)
Uy = ¢, r =125 (4.9)

[ 4-10]e] vtebdl 270 2459 59 - 4AbE ARE ol&ste] A WA 159

S
F7ret7l A 7he A vin, vie, an, weE ARFEE7] #1% CCRYI&RE S Y

248
R vkt ek o714 o] g 00000018 AHg-eH2.
A WA el BE CCR MeRg e et

Maximize (1u1+1w2) / (12v4;+80vi2)
Subject to
(I +1lan) / (12%;+80v2) < 1 (4.10)
(34w +3ws) / (12v;+100v2) < 1

and Vi1, Vie, w1, uz = 0.000001

F #A 2Fel td CCR HERH S v 2t
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Maximize (3.4un1+3w2) / (12v5+100152)
Subject to
Qatlws) / (12 +80wm) < 1
(B4un+3up) / (12v+100m) < 1

and w, W, g, e = 0.000001

(4.11)

CCRuI &Y S ErAdH Rl HAE Fot7] fal vAddAR dae
o AbEsioR 2] vAdgA Y dadse AHEE & 3= LINGODE AHE:
=

A 1gel WE CCRM&=H S 8% Fath 8 Fa

A AHA 25 g CCRUIEEF 9 LINGO code
max = (1xull + 1xul2) / (12x«v1l + 80%v12);
(Ixull + 1*ul2) / (12%vl1l + 80%v12) <= 1,

(34+ull + 3+ul2) / (12%v11 + 100%v12) <= 1;

ull >= 0.000001;

ul2 >= 0.000001;

v11l >= 0.000001;

v12 >= 0.000001;

F A 2Fel ddd CCREIE&EY 9 LINGO code
max = (3.4+u2l + 3%u22) / (12%v21 + 100%v22);
(1xu21 + 1*u22) / (12%v21 + 80%v22) <= 1,

(3.4%u21 + 3xu22) / (12%v21 + 100*%v22) <= 1;

u2l >= 0.000001;

u22 >= 0.000001;

v21 >= 0.000001;

v22 >= 0.000001;

12) LINGO+= 7|=+9] Lindo SystemsAtollA 7W3te] www.lindo.como]gh= Ao Eo A w3t A3 A

g, ASANY 5& 9 Teaue 26 e A8 wEa] 8 A8, czeaa

I HI=RE AR o)A, AFEAE FAA A SR TP e 2ol TR
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2 LINGOE 2 3A7]
(1" 4-3]2 3 HA I2F
¥} Solution ReportE = 3k
B Lingo 17.0 - Sclution Repor
File Edit Solver Wlnduw Help
DIE?JEH%l I EERI S
¥ Lingo Model - Lingol
max = (1*nall + 1#*ul2)} / (12*v1l + BO*wl2):
[1#*wll + 1#*ul2) / (12*v1l + 80#*wl2) <= 1;
[3.4#%ull + 3#*ul2) / (12*v1l + 100®*v12) <= 1;
ull > 0.000001;
ulZz >= 0.000001;
wll »>= 0.000001;
vlz »>= 0.000001;
7}% 2 4F2 Solution Report
B¥ solution Report - Lingol o=
Monlinear constraints: 3 -
Total nonzeros: 16
Monlinear nonzeros: 12
Variakle Yalue Reduced Cost
11 [0, 000000 01197511 E-03
nz 63,9254 [0, 000000
W11 [0, 000000 0. 8981 329E-03
Wiz 139776 [0, 000000
Row Slack or Surplus Dual Price
1 0. 4166667 1. 000000
2 05833333 [0, 000000 =
3 0. 000000 0. 4166667
4 -0.1000000E-05% [0, 000000
5 463, 9254 0. 000000
=] -0.1000000E -05 [0, 000000
7 13.91776 0. 000000
(29 4-3] & "4 157 7teA A& 43 34
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[ 4-4]%= F HA 2Fd B3 CCRYIER2¥ 9 LINGO codeE ¢#3F 3w
7} Solution ReportE %93k 3} o]t}

T+ WA 15 LINGO Code

o1

i e e s s

Dll|E|E @ =@ 2] 2o o nER BelE

B Lingo Model - Lingot
max = (3.4%u2l + 3JI*u22) S (12*%v21 + 100%v22):
(1*%u21 + 1*u22) / (12%v21l + BO®*v22) <= 1:

(3.4*%u2l1 + 3I*u22) /[ (12*v21 + 100*w22) <= 1:

uzl >= 0.000001;
uz2z > 0.000001;
v21l >= 0.000001;
v22 > 0.000001;

7}% %] AFZ Solution Report

Monlinear constraints:

Total nonzeros:
Monlinear nonzeros:!

Variahle Yalue Reduced Cost
121 1.934902 0. 000000
22 1. 896628 0. 000000
W21 1.036537 0. 000000
V22 0,1 000000E-05 0. 000000
R Slack or Surplus Dual Price

1. 000000 1. 000000

0. 6873429 0. 000000
-0.3642332E-06 1.000000

1.9349M 0. 000000

1. 896627 0. 000000

1.036536 0. 000000

0. 000000 0. 000000

£

bt I g R R o T o R |

(2" 4-4] = A 25 7tsA s 23 3
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[ 4-10]9] Yebd 27 289 ¢ - A=
H7bsl7] 918 7FEAE CCRE|&RE o7

[e)

[3 4-16] CCRH| &R @ o= ALk

ek B - AR TSRS 284
54 75 A% 3R _
DMU E8A
1 2 1 2 =i
1 0000000 | 1391776 | 0.000000 | 4639254 0.416667
2 1036537 | 01000000 | 1.984902 | 1.896628 0554341

E ol x 7} = X AZEx7}= X
DMU FY*7+F A E*7+5 A 584
1 2 sum 1 2 sum
1 0.000000 | 1113.421 | 1113.421 | 0.000000 | 463.9254

463.9254 | 0.416667
2 12.43844 | 10.00000 | 22.43844 | 6.748667 | 5.689884 | 12.43855 | 0.554341

(% 4-1619F [ 417104 thehd Azhs
A R g3to

=
= Ade & 5 ANk

o
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21 1725 4% A4

2.1.1 Smart Grid ®lol8 AA olsj @A A} 29 7}

13]: 2017.05.01 10:00~11:00
23] 2017.05.03 15:00~16:00
33%]: 2017.05.05 17:00~18:00
43]: 2017.05.06 10:00~13:00
53]: 2017.05.10 12:00~16:00
63]: 2017.05.20 16:00~17:00
73]: 2017.06.02 13:00~15:00

(27 4-5] ol AR 2]

212 HolE <7l &% M4 % FAAT A4

RUBEN

deolg QA olsj A 2le)s 3l 57 A &= F 2E sk 7
o] dEEE =& 99, $4, Z=AAE 248 AEF7]= 52t
oHIE vWAA 2 dE Tt

[3 4-18] dloly A & 44 2 &4 A9
Holg ¢4 &4

T | ]"‘%J% | AEH i Data Type Length | Format
AAAY I Char 4 SRHY

LAY T Char 2 99

JF 3= Char 2 99

49 1D Char 4 1234

1| waw 29 Tk 4% KVA Num(Int) 4 9999
see e A 28 A9t KV Num(float) 42 9999.99
dAad 28 A5 A Num(float) 42 9999.99
Y 8 FEddy KW Num(float) 42 9999.99
g 23 FaAg KVA | Num(float) 42 9999.99

Y 28 Fog Hz Num(float) 2.1 9.1
AAA9 I Char 2 SRHY

A FE Char 2 99

OE FE Char 2 99

49 1D Char 4 1234
2 | $4d ¢ A% =9 A KV Num(float) 42 9999.99
$AG 29 AF A Num(float) 42 9999.99
$AY 29 Fad¥ KW Num(float) 42 9999.99
$AY 59 Fadd KVA | Num(float) 42 9999.99

FAY &8 Fu5 Hz Num(float) 2.1 9.1

—_ 38 —
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2.1.3 Business Semantic Analysis(BSA)
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g =T e i A =T Bt
TS| T | 2 b N i | X [ i | 7
*2 | o - A |
< = |53 | | 4o 40| |
) = 2 ] I o o
4+ z
Y =1 I o = ul=(a] |EEEEE
ol R I = = g i i R B ! 2la| ™~ ok X
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2.15 CIM UML =4l

GeneratingUnit, 24 ¢

1
1o

2l AhA] UML Diagram oAl 23 7] AR

Ll
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=9 A H+E= Measurement, Analog, AnalogValue class® T4 3.
294 FAG9d ME 2AdResource) HE A F3HH, A

o= 549,

7‘3&

rr

o)
H

-

T

2+ Resource &9

Production:: Generating Unit

allosSpinResP: ActivePower [0..1]
autoCrtribargink: ActiveP ouer [0..1]

baseP: ActiveFower [0..1]

controlDeadband: ActiveP ower [0..1]
cantralPulzeHigh: Seconds [0..1]
controlPulselon: Saconds [0.1]
controlResponsaRate: ActiveFowerChangeRate [0.1]
dispReserveFlag: Boolean [0..1]

effiziancy: FU [0..4]

energyhdinF: HeatRate [0..1]

1astStartFlag: Boslean [0..1]

fuslPriority: Integer [0..1]

genControltade: GeneratarControlMade [2..1]
ganC o1
genDperati A .11
govemomdPL: PU [..1]

gowamarSCh: PeCent [0,.1]

highControlLimit ActiieF ower [0..1]

InitialP: ActiveP ower [3..1]

longPF: Float [3..1]

TowContlLimit: ActiveFower [0..1]

loweRampRate: ActiveP oweChangeRate [0..1]
maxEconomisP: ActivePower [0..1]
maximumaliomableSpinningResene: ActivePomer [0..1]
maxDparatingP: AstiveFower [0..1]

minEconomicP! ActivePower [0.1]
minimumOfTime: Seconds [0..1]

minOperatingF: ActiveFower [0..1]

modelDetail: Classification [0..1]

nominalP - ActiveFower [0..1]

nomalFF: Float[0.1]

panaltyFactor Float[D..1]

taiseRampRate: ActiveFoweChangsRate [0.1]
ratedGrosshanP: ActivePower [J..1]
ratedGrosshinP: ActivePower [0.:1]

ratedNethiaxF. ActiveP ower [0..1]

shorPF: Float[d..1]

spinResetveRamp: ActivePowerChangeRate [0.1]
startupCost: Money [0..4]

StartupTime! Sesonds [0..1]

stepChange: ActivePosver [0.1]

fieLinePF. Float(0.1]

wariableCost Money [0..1]

P e

[19 4-6] &

A

Collection @ chosun

+PowerSystemResource 0.1

T Ee
ol o2}

Hentified Oiyect
Meas :Measurement

Measurementlialue

Mess :Analogvalue

+ measurementType: Sting [0..1]

+ walue: Float [0.1]

+heasuiements’ +Analogiia

0. \\

lues’ o.r

+Analag 1

Meas::Analog

Hentified Ciyact
Core::
Power SystamResouros

maalus: Float [0
minvalue: Float[d
nomalyalue: Float

e

positiveFlonin. Boolean [0..1]

Al
1
L.

Core:Equipment

*

normallyinSenice: Boolean [1.1]

A

o

UML Diagramell A, #}
¥+ ¥ 7]E GeneratingUnit,
AnalogValue class = T4 4.

A
FeEE g7 22 ARyt AlFE

%2

AFAl UML Diagram

o

=

R

A7l

RegisteredResource, AF¢ ol
H A H = Measurement, Analog,

12219 (Resource) ©ll



Production:: Generating Unit

allocSpinResP: ActiveFower [0..1]
autoCrtiarginP; ActivePower [0..1]
baseP: ActivePawer [0.1]
sontiolDeadband: AdtivePawer [1.1]
sontiolPulseHigh: Secends [0..1]
cantralPulselow: Seconds [0..1]

dispResanveFlag: Baolean [0.1]
afficiency: PU [0:1]
enargyhlinF: HeatRata [1 1]
tastStartFiag. Boolean [0..1]

contiolResponseRate: ActivaPowsrChangeRate [0.1]

tuelPriority: Integer [J..1]

gent i m.1
gent s .1
genlperati - P .11

governotdPL: PU [3.A4]
govemnarSCh: PerCant [0.4]
highCardrolLimit: ActivePower [0..1]
initialP: ActivePower [0..4]

longPF: Float [0.1]
lowCantrallimit: ActivaPowear [0..1]

maxEconomicP: ActivePower [0.1]
maxOperatingP: ActiveP ower [0..1]
minEconomicP: ActivePower [0..1]
minimumOfTime: Seconds [J..1]
minDperatingP: ActivePomer [0..1]
modelletail; Classification [0..1]
nominalP: ActiveP omer [0..1]
nermalPF: Float [0..1]
penahtyFactor: Float [0..1]

tated G rosshd 3P ActivaPower [0.1]
tatedirosshdinF: ActivaPowear [0..1]
ratedNathaxP; ActivePawer [1.1]
shartPF- Flaat[0.4]

startupCost: Money [0..1]
statupTime: Seconds [0..1]
stepChange: ActivePower [0..1]
tieLinePF: Float [0.1]
wariableCost: Money [0..1]

+++++tF+Fttt ottt ottt Tttt

lowarRampRate: ActiveFawsrChangeRate [0..1]

: ActiveF ower [0..1]

taiseRampRate: ActivePowerChangeRate [1..1]

spinRessrveRamp: ActivePomeiChangeRate [0.1]

.
0.7

+Regislere60enerator
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2.1.6 CIM Tool ©]& CIM Profile 2

Aemtified Oiyect
e3=ure ment

MeasurementValue

Mezs Measz:Analogyalue

+ measuramantType: Sting [3.1] + walue: Float [@.1]

+Measu|ement§/ 0. +Ana|ugVaIues/ 0.7

+PowerSystemResource 0.4 +inalog 1
Mezs:Analog
Aentited Oect
o madialue: Float [0..1]
Cora::

minlialus: Float [0.1]

Povirer SystermR ]
GrmrrystaiiResoures narmalialue: Float [0.1]

.——F"'_F'_—_'_FP+

+@eneratingUnits

P

pozitivaFlowin: Beslaan [0.1]

Core:Equipment

normallylnendcs; Baslean [0..1]

Mentified Ozt

MarketOperations::
RegistaredResource

+ rolD Sting [0..1]

0.1

Mar ketOperations::Reqgistered Generator

highContralLimit: ActiveP ower [0 1]
lowC ontralLimit: ActivePower [0 1]
lowerControlRate: PowerROCParmMin [0..1]
lomerRampRate: PowerROCPerdin [0..1]
m i AoctivePower [0.1]
maximumOperating i’ ActivePower [0..1]
minimumOperating iy ActiveFomwer [0..1]
raiseControlRate: PoweiROCFerdin [0..1]
raiseRampRate: PoweROCPemin [0.1]
spinReserveRamp: PowerROCP erdin [0..1]

T

=% A4l UML Diagram

= New

Select a wizard

Wizards:

= General
(= CIMTocl
=H: CIMTool HTML Rules
CIMTool Incremental Validation Rules
CIMTool Profile
CIMTool Project
CIMTool Validation Rules
: CIMTool XML Schema Rules

a4

-

&

[ Next>

Cancel

(&P 2ot v 23 Genertralrstimzal 13 -8

0| 2 Genesatiegunisimit oul
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2.1.7 WSDL A A
o3 W82 GenericService.wsdl 39 HAHE YEFAT GenericService.wsdl 2

NOCHFelA TOCHLo = WAAE HAEd B AHEHH

<xml version="1.0" encoding="UTF-8"?><wsdl:definitions name="GenericService” targetNamespace="http://www.iec.ch/wsdl/2
(008/abstract” xmins:bons1="http://www.iec.ch/TC57/2008/schema/message” xmins:tns="http://www.iec.ch/wsdl/2008/abstract” x
mins:wsdl="http://schemas.xmlsoap.org/wsdl/” xmlns:xsd="http://www.w3.0rg/2001/XMLSchema” xmins:soap="http.//schemas.x
misoap.org/wsdl/soap/”>
<wsdltypes>
<xsd:schema targetNamespace="http://www.iec.ch/wsdl/2008/abstract”>
<xscinport nanmespeace="hitp://wwwiec.chy TC37/2008/scherm/imessage” schermal ocation="nrsg/Message.xsd'/>
<xsd-element name="PublishEvent">
<xsd-complexType>
<xsd:sequence>
<xsd-element name="Message" nillable="true" type="bonsl:EventMessageType"/>
</xsd:sequence>
</xsd:complexType>
</xsd-element>
<xsd-element name="PublishEventResponse”>
<xsd-complexType>
<xsd:sequence>
<xsdelement name="Message” nillable="true” type="bons]:ResponseMessageType"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

(o1 3+ &)
52 messagexsd Fd Folth 919 wsdlolA A2 $ messagexsdE A7
gk &0t} o] messagexsdg ol&3te] WHT EHy FHTE ZHd g do]

HE NOCoA TOCE H&3hrh.

<?xml version="1.0" encoding="utf-8"?>

<!-= Common Message Specification for ESB Integration via IEC 61968 —>

<xs:schema xmins="http//www.iec.ch/TC57/2008/schema/message”
xminsxs="http://www.w3.0rg/2001/XMLSchema”
targetNamespace="http://www.iec.ch/TC57/2008/schema/message”
elementFormDefault="qualified" attributeFormDefault="unqualified”
xmins;jaxb="http://java.sun.com/xml/ns/jaxh” jaxb:version="1.0"
xminsixjc="http://java.sun.com/xml/ns/jaxb/xjc”
jaxbrextensionBindingPrefixes="xjc" version="1.0.0"
xmins'RO1="http://smartgrid.or.kr/ TOC/schemas/2010/09/GeneratingUnits AnalogMeastrements#’
<xsimport schemalocation=""./renewable/GeneratingUnitsAnalogMeasurements.xsd”

namespace="http://smartgrid.or kr/ TOC/schemas/2010/09/GeneratingUnits AnalogVeasurements#” />

(ol 3t 8 =)
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22 message.xsdoll ¥3FE GeneratingUnitsAnalogMeasurements.xsd 3 W

|t} o] FdoA Heol® XML kol whe} java programmingS 3kl © o] H
d¥ste] TOCZ A% 3o}
<?xml version="1.0" encoding="UTF-8"7>
<xs'schema xmlns:xs="http://www.w3.org/2001/XMLSchema” xmlns:a="http://langdale.co
m.au/2005/Message#” xmlns:sawsdl="http://www.w3.org/ns/sawsdl” targetNamespace="http:/
/smartgrid.or.kr/TOC/schemas/2010/09/GeneratingUnitsAnalogMeasurements#” elementForm
Default="qualified” attributeFormDefault="unqualified” xmlns="http://langdale.com.au/2005/M
essageft” xmlns:m="http://smartgrid.or.kr/TOC/schemas/2010/09/GeneratingUnitsAnalogMeas
urements#”>
<xs:annotation>
<xsdocumentation,/>
</Xs:annotation>
<xs:element name="GeneratingUnitsAnalogMeasurements” type="m:GeneratingUnitsAna
logMeasurements”/>
<xs:complexType name="Generating UnitsAnalogMeasurements”>
<xs:sequence>
<xs:element name="GeneratingUnit” type="m:GeneratingUnit” minOccurs="1" maxOc
curs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="GeneratingUnit” sawsdl:modelReference="http://iec.ch/TC57/2009
/CIM-schema-cim14/smartgrid-or-kr#Generating Unit" >
<xs:annotation>
(el &4 &)
2.1.8 o]l & A = Al CIM Message 72 M| X
[FAFE  [2ra= [EA98 [sr - rerT — Povs. 7o ; 7 WessageType
L g B it
[ hitp7/smangid orkr/ TOCfsch pre——— Context OnGaneration

lﬁlm’

Type Column Name Min Occurs | Max Occurs

g

Generatinglnit unbounded
@ mRID
@ maxOperatingP

name

GeneratingUnit
string
ActivePower
string
Measurements
string
AnalogValue
dateTime

GU_mRID
GU_maxOperatingP
GU_name

1
1
1

unbounded
1

Measurements
MS_measurementType

@ timeStamp AV_timeStamp

AV valye

I =
<|=<|=|=|<|=<|<|<|=<

i
1
@) value float 1

# measurementType — 3

Voltage Y¥eE BolM PEDYY AY A HResource) AT H 2 float
CurrentFiow }5he Y% Resource EH )
KWActivePawer Subset
KVARReactivePower

ActivePower

w7l

mAID 3%

(29 4-9] CIM Profile
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2.2.1 Smart Grid Hel¥ <A ols|AA A 5] 71X

13]: 2017.06.04 11:00~12:00
23] 2017.06.07 13:00~14:00
33]: 2017.06.10 16:00~18:00
43]: 2017.06.15 10:00~12:00

[2¥ 4-10] olsj &A=} 3] 2]
222 dlolE A F&E A4 2 S48 A4
tlolgl AA olai#AA 3ej5 Fall 5/ A FE T 2=
o] dYHE =&t &9, £4, Z=AAE AA%n AFF71= 5
olHIE WAA 2 HE3e
[ 4-21] dlolg A &= A4 3 £4 A (NOC[SRI->TOC)

ot

A
_‘EI_‘
o

I~

A g 5 £ : & 5
1 |2 ##4%81 : Smart Renewable > TOC
= 1 [ = FEREY | 2= I ST o MW MVar
EErkd T EE F2 (MW MVarl | BE | DLFcizSeo] | =IWE/EATES 7= | EQ
AT = TR EASH ] Pen
& No. Length | #%7hs CEl 5 Domain g Value List Description
- 1 3 = EPSETY
i 3 1 =
10 ) 2 -
1 5 10 =0
n B B v
5 7 G A
T 3 o A kv £\ -1
e B g 8 e i [ | |
12 19 4 | iz Wl | ! AN
fe [] i - 4 b
= el FEECY | ol I Fos ga MW MVar)
2 HEHy [ B | DiIFciaZeol | SUSAEINEEFE | 35
2 AT =
= HNo. Length | #5575 =] H e Doman H Valoe List EXL] Description
Fet 1 4 = FHaARVL SRKESRHY.SRPO HaAHE
7 z 1 : EED 2433
2 3 1 = e dors ol
= 3 2 : L]
o B B v
2 E E A
% 7 o 3
= g 1 Wiar
a 5] E} Hz
3 e 5 [ RS | o= I W7 Sxrn )
3G $=Hy ga7| SREui [ BE | DiFci=Zde] | SUS/ASISESFE 25
= AT B3 Him EA L] Fun
= No. Zdy EEEED] Length | #%7ts ) &2 Domain % Value Lt ETL] Description
e 1 El == g E] = EESTE S ) EEEF]
£ String. t = HEe 3
@ 3 Sting ) - 50
a ] Sorg SEAT
a B Teger 3 RV
& el 11 | == Ry | B [ Waty| WSO/ Nin)
| Z=Ew  wwr| SEESKEW/MN | 8= | | e
Q77| = mm EA g  Pun
a Ho. ErL) HojsHy | legh [w3sbs| @8 | dmDoman | Agvabeln | =A o [ Description
1 HaMHSE String 4 TS| | HENHVL [ SRKE SRHY.SRPO | HaAEy
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[3 4-22] "oy A &5 A4 2 £4 A2 (TOC->NOCISR])

| e | B E F [ H 1 J

1 4

= 1 | ) Az EE) HANEY
4 ] HAAIEE U T ASI(UUS2/DRS:Q) ‘ 2= ‘;H-I@ﬂﬂlg.’%%%‘-g £
s ] iz REHA Y4 pushiRey
= No. +43 HojsiEAl | Length | 82715 | wey | 4% Domain % Value List =40
. 1 string 4 < sy ([ s saro
g 2 string 12 - string 92.3020-0001
3 3 Integer 5 110001
Iy 4 String 8 - =5 YYYYRMMED 20100505
1 5 Integer 4 KW Murmber 12345 =ER
12 3 Integer 4 W Mumber 12345 =t

L BENDFom) I FEEE I
2 HEMZHTO) 14 YOYMMDDHHMMSS
2t 3 AEpa g 10 = eSS
22 4 DLE 18 = =% DL
- 5 FTNEEE ] =70
24 5 FHz=ng — ety
25

ASTNEE

THUROA A EX]

s 1 HANE 2 s | i k| 2L

32 2 TADILFE22E String 3 D/L

33 3 HOAT/LD/ALE Siring 20 - ZE DL

3" 4 29 A8 Stinglenum ype) | 2 LER zgzs=28%2 HZEN A P2 S 52

35 5 FU/sT0T 35 String ) FUza/=T 0% 55 25

3% g HoYST M String 14 = BRI YYYMMDDHHMMSS TWoILE T 238 AT

az SIS | . |

2.2.3 Business Semantic Analysis(BSA)
BSAJAM = £A4 =Wl gl2E, £4 Value 8l~E, 4 Data Dictionary ]2~
E 55 At oldl#AREDR FoE Sl A ouje] &£A HlolHE A<

Bt

EEl
E— TR Mok w I ST
59599 sxral
wmo 2w am mmE 55553
=T =T e MR sssss
wToh ERE ST neger 59895
wEoI MmN SEe Mmo Ses Ee roteger e
sisos wErE String [ T——
rieger s
Flost sess9sssen =T kvan
Flost 5989998398 = gmmnw
Flost 5989
Flost 99995
integer P—
sPol o S EoIOMN ST TET T =4l Number '5999959.9598
R Number 59999595.99
Flost (T ——
sering [ —
serns ss
Flost 5999999395
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Fiost 593995
imteger e
[p—— 558.99
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851852883502

[3 4-25] 44 Data Dictionary #X~E

A E < [

1 3. Data Dictionary

_ | M. =4 2% =HRE

Em

String 1

t HAE T,

intzger

Tnt=ger

Integer

String oFF

String

Integer

String 00501

String 1261234567

Float 83.55%

Mumber 1234567BI.0123KWH
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string szs

String

string
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Integer

Integer

fioat 999959.999

0HI

oh
i
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Wk | FNETEE E8bomans e S Avaluslist IDatabictionarvE &= ¥
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224 CIM3} %4 22 70 GAP 4]
[ 4-26] CIM3} %4 22 7+ GAP EARAR[7] 22 7]

A Data¥® | 4A%7) | AeHo]2 | CIM Package. Class | Attribute | BHEE

nz |-
| HE

2471 D RegisteredResource rtolD [EC61970
Hbs &% ! capacit !
B [ " e ~
=00 He XML p
(kA ot AZES] Measurements measurenent Type
= o ZAYA AnalogValue datetime !
= 9 ) %]j ﬁ. " Vahle "
u} 7 AgzE RegisteredResource D IEC61970
; 247] mRID GeneratingUnits mRID "
A E‘ 518 Z‘{ 7 ™ " "
° 24713 55| XML name :
(g | AZEY Measurements neasrene Tye
. =4 U4 AnalogValue timeStamp "
= 5 ) %xj%k " Vahle "
[E£ 4-27] CIMY £4 25 7F GAP ¥4 A% [CIM Mapping A+ &]
TE A% Data¥% | 4A%7) | AHHo]2 | CIM Package. Class | Attribute | BHAFF
H) 7] 24 7] mRID GeneratingUnit mRID [EC61970
. ; AV & ' maxOperatingP "
a7 7] | " "
© L ) name :
(kA o} AZEH Measurements | measurementType
- ZAUA| AnalogValue timeStamp "
=9) =A%k ' value "
ul 7 AdIE RegisteredResource rtolD IEC61970
. 247] mRID GeneratingUnits mRID "
A a7 7] | " "
(:xq o 7?];‘ ]Oo‘ & AML Measurements measu::;lr?eentT !
saw | A58 e
= ZAUA| AnalogValue timeStamp "
= 5 ) % Zé %}1\‘ " v ahl e "
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225 CIM UML ==&
O wAG =¥
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[2# 4-11] BAH/ TS =

2 A4 UML Diagram

e

= G on

Gt 1]

o]-& CIM Profile %}
2.2.6 CIM Tool 8 rofile 2
i i |
Select a wizard —
Wizards:
H: E]MIDDI HTML Rules
~ CIMTool Incremental Validation Rules
CIMToaol Profile
T CiviTool Project
« CIMTool Validation Rules
X: CIMTool XML Schema Rules
@ Back || Nexts B Cancel
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2.2.7 WSDL A A
o3 W82 GenericService.wsdl 39 HAHE YEFAT GenericService.wsdl 2

NOCHFelA TOCHLo = WAAE HAEd B AHEHH

<xml version="1.0" encoding="UTF-8"?><wsdl:definitions name="GenericService”" targetNamespace="http://www.iec.ch/ws
dl/2008/abstract” xmins:bons1="http://www.iec.ch/TC57/2008/schema/message” xmins:tns="http://www.iec.ch/wsdl/2008/abstract
" xmins:wsdl="http://schemas.xmlsoap.org/wsdl/” xmins:xsd="http://www.w3.0rg/2001/XMLSchema” xmins:soap="http://schema
s.xmlsoap.org/wsdl/soap/”>
<wsdl'types>
<xsd:schema targetNamespace="http.//www.iec.ch/wsdl/2008/abstract”>
<xsdinport namespace="http://wwwiec.chy' TC57/2008/scherrey/imessage” schermel ocation="nsg/Message:xsd'/>
<xsd-element name="PublishEvent">
<xsd-complexType>
<xsd'sequence>
<xsdelement name="Message” nillable="true" type="bonsl:EventMessage Type"/>
</xsdisequence>
</xsdicomplexType>
</xsd-element>
<xsd-element name="PublishEventResponse”>
<xsd:complexType>
<xsd'sequence>
<xsdelement name="Message” nillable="true" type="bons]:ResponseMessageType"/>
</xsdisequence>
</xsd:complexType>
</xsdelerment>
(el st =)

52 messagexsd Fd Folrh 919 wsdlolA A2 d messagexsdE A7
gk yl-&olt}. o] messagexsdg ol&ste] WA EHY FHTE Ed g do]

HE NOCoA TOCE HF3hrh.

<?xml version="1.0" encoding="utf-8"?>

<!-- Common Message Specification for ESB Integration via IEC 61968 —>

<xsischema xmins="http://www.iec.ch/TC57/2008/schema/message”
xminsxs="http://www.w3.0rg/2001/XMLSchema”
targetNamespace="http://www.iec.ch/TC57/2008/schema/message”
elementFormDefault="qualified" attributeFormDefault="unqualified”
xmins:jaxb="http://java.sun.com/xml/ns/jaxb” jaxb-version="1.0"
xminsixjc="http://java.sun.com/xml/ns/jaxb/xjc”
jaxb-extensionBindingPrefixes="xjc" version="1.0.0"
xmins:RO1="http://smartgrid.or.kr/ TOC/schemas/2010/09/GeneratingUnitsAnalogMeastrements#”
<xsimport schemal.ocation="../renewable/GeneratingUnitsAnalogMeasturements.xsd”

namespace="http://smartgrid.or kr/ TOC/schemas/2010/09/GeneratingUnits AnalogMeasurements#” />
(o] 3 A =)
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22 message.xsdoll ¥3FE GeneratingUnitsAnalogMeasurements.xsd 3 W

ojt}. o] wdoA Heoj® XML TfeFell wel java programmings il o] E
sl TOCE A% o).

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0org/2001/XMLSchema” xmlns:a="http://langdale.com.au/2005/Mes
sage#”’ xmlns:sawsdl="http://www.w3.org/ns/sawsdl” targetNamespace="http://smartgrid.or.kr/TOC/schema
s/2010/09/Generating UnitsAnalogMeasurements#’ elementFormDefault="qualified” attributeFormDefault="un
qualified” xmlns="http://langdale.com.au/2005/Message#” xmlns:m="http://smartgrid.or.kr/TOC/schemas/201
0/09/GeneratingUnitsAnalogMeasurements#”>
<xsannotation>
<xs:documentation/>
</xs‘annotation>
<xs:element name="GeneratingUnitsAnalogMeasurements” type="m:GeneratingUnitsAnalogMeasureme
nts”/>
<xs:complexType name="GeneratingUnitsAnalogMeasurements”>
<xs:sequence>
<xs:element name="GeneratingUnit” type="m:GeneratingUnit” minOccurs="1" maxOccurs

op

i

_n

unbound
ed”/>
</xXs'sequence>
</xs:complexType>
<xs:complexType name="GeneratingUnit” sawsdl:modelReference="http://iec.ch/TC57/2009/CIM-schema
-cim14/smartgrid-or-kr#GeneratingUnit">
<xsannotation>

(ol 3t )

2.2.8 olel T A Aol Al CIM Message 714 HiE

A71 22789 AR 25 Y3 GenericService.wsdl, message.xsd, Generating
UnitsAnalogMeasurements.xsd 33} o}2fe] CIM Profiles o] 3] #AZHA, B)ell
A wjxstct, (29 4-17]12 27 7] mRID(master Resource ID) A A& HF5o =2
AlQbgk Aol

[EEEA LT [EEEES [SR — KEPT — (PGMS, #58) P PublishEven MessageType  |EventhMessage
Emﬁ EEER-L] A E7| s Verb created
Name GeneratingUnitsAnalogMeasurements BUEE IEC 61970 Noun GeneratingUnitsAnalogMeasurements
Namespace | hitp//smarignid.orkr/TOC/schamas/2010/08/GeneratingUnitsAnalogMeasurements#. Context OnGeneration
Name Type Column Name Min Occurs _|Max Occurs | CIM | Mandatory
© Generatinglnit GeneratingUnit 1 unbounded | Y Y
® mAID string GU_mRID 1 1 ¥ ¥
@ maxOperating? ActivePower GU_maxOperating? |0 1 Y Y
@ name string GU_name i 1 v ¥
- @ Measurements Measurements i unbounded | ¥ Y
@ measurementType string MS_measurementType |1 1 ¥ ¥
- @ Analogvalue AnalogValue 1 1 ¥ ¥
© timeStamp dateTime AV_timeStamp 1 1 Y Y SH2A
® value float AV_value i 1 Y Y =HY (Bl TS
# measurementType — £5
Voltage o 2 TH#(Resource) 2R M2 float
CurrentFlow 2 3 source THEIQHE E8)
KWActvePawer 2 kW] Subset
KVARReactivePower 2HE M (kvar]
Y| R0 WA — £8 2T
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AMI Advanced Metering Infrastructure

API Application Programming Interface

CIGRE International Council on Large Electric Systems
CIM Commnon Information Model

CIS Customer Information System

DAS Distribution Automation System

DMS Distribution Management System

DOE Department of Energy

DR Demand Response

EMS Energy Management System

EPRI Electric Power Research Institute

ES Energy Storage

ESB Enterprise Service Bus

ESI Energy Services Interface

EV Electric Vehicle

FTP File Transfer Protocol

HTTP Hyper Text Transfer Protocol

[EC International Electrotechnical Commission

IED Intelligent Electronic Device

IEEE Institute of Electrical and Electronic Engineers
IP Internet Protocol

ISO International Organization for Standardization, Independent Systems Operator
KPX Korea Power Exchange

NIST National Institute of Standards and Technology
NOC Network Operation Center

OID Object Identifier

SCADA Supervisory Control and Data Acquisition
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SES Smart Electricity Service
SOA Service-Oriented Architecture

SOAP Simple Object Access Protocol

SPG Smart Power Grid

SR Smart Renewable

TCP Transport Control Protocol
TOC Total Operation Center

UML Unified Modeling Language
W3C World Wide Web Consortium
XML Extensible Markup Language
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