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Abstract: CIM (Common Information Model) provides a common model for exchanging in different EMS, CIM/XML as a carrier
of EMS systems using CIM is based on RDF technology essentially. In the development of EMS, JENA technology that focuses on
RDF has been introduced to process CIM/XML. JENA can automatically produce CIM/XML data, and highly effective query
helping to implementation of CIS. JENA technology provides a new and effective way to practical usage for IEC 61970 standard.

Key words: power system; IEC61970; CIM; JENA; RDF

FEPES: TMT6; TMT3 CERARIRES: A XERS: 1003-4897(2007)04-0044-05

0 5I8

B S BEE! CIM(Common information model)
R—MHFHEE, ERREETEEMS 5 BERHH
BB E FEMNS. Bt —MANRRE
BRI ZEMXRRERBNRERTER
b EY . Bk, CIM BB HERKPHEN
SRR T — MR RE X, EH XL
X RF AL “R” RBATHIR, BTG LER
SRBENT AER “67, CIM 3 3 B 1) M 15 25
HRIMZIITTEE, EF5XENRAALENE
%, UREMZEINRR. 70, CIM 24t T —H
BERABAREERRN B REREHITH —
#ik, HAMAERDE LERBEERHENEELE.

BT HTiB1TH & EMS REM B EE XA H
[F], EMS RALEILE. BIEHE EMS RAREIE,
MTIERS &ANBS RGN B4 1E B . CIM AR
RPRHERRBETIE—MERANBRNIRERE
BER, HUARMAZELREILE. HEHE,

MELUXFEA MR ERREE. SHRE
FEH— EMS REAEREHE F H AL CIM/XML #X 3K
B, BENEASBHHTREEERET XML ) DOM
FAR KA CIM/XML U, IEFFEF THS M
FIDTD SCHEAE R AT ML, SRR E R BA 5 s, 6k
ZRIEN, HBEUTHERNEH. CIM/XML Xk
3t 2 {#F RDF 1 RDF Schema 414 CIM BE [
XML SCRY &5 . A SO T 51 AT RDF f) JENA HiK,
BFFT I SEI T 4648 EMS R REURE CIM B 5 CIM
AR AW, MBI RE S K — o E R ) i
TTEENER, H TR TAE CIM EETESF,

- TROF [FJENA HARHX FAGE T ML HEARRIE

R, ARt — I JENASK SEERAE CIM A AR A R it

T8%,
1 CIM. RDF 5 JENA

1.1 ¥ iE R #E 22 RDF( Resource Description
Framework)
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BK, % JENA 75 CIM BR  (G FE B AL -45 -

RAEERBMEIE . ROFE—FHE T XML,
HEXRBHER: B8 mX RRA RSN
&, RPN HRREZEHA A (subject), 1EiF
(predicate), %4k (object) HBMH™ . ZERDF
W, SRR

http://www. example. org/index. html has a

creation—date whose value is August 16, 1999
FALZURL http://www. example. org/index. html
1B1A] & 1] “creation-date”
BAAREE “August 16, 1999”

A LR T XML @47 R .
<?xml version="1.0"%>
<rdf :RDF
xmlns:rdf:'http://www.w3.org/1999/02/22—rdf—gynt;x*ns#’

xmlns:exterms="http://www. example. org/terms/”>

<rdf:Description
rdf :about="http://www. example. org/index. html”>
<{exterms:creation—date>August 16, 1999</exterms:creation-date>
</rdf :Description>
</rdf:RDF>

ROFBEZU AT LG (@ iR X ¢ (BE TR LU
RENZEXF, ROFRMEHEERL R F&2—M=
TLRERNRIEL, ATAEMERIIKREAT LMY
ENERM TR FR, FULRDF SRR AT LLfE
A HARATAT B 2 K R R B RIAR R
1.2 CIMEY1RH 5 ROF 9K &

A TER N RGER A G 31T (E BACH,
W ER TR E R B R RS LR SEAR ] KR A2
MOER—B. BRREF & EPRD AR T —4
R BERICIMRTEHRIX T4 . fECIMER! P, B
W7 RN RERTEE. B LR REREHE X
CIMER @A T HbFE TR RS EFRAELIA
FIE 2, FFIMATEC619704RA4EHI30xEB 4, BLH
ICE619704HERT By 1) R R EIR HIbRHERR RS . 4 T K
i — LR T AT CIMEE R BE ), Bk
B2 IR T —HIEC61970, HLE T FIXML R IACIMAE
71 {1975 A BICIM/XML . CIM/XMLZ—FFRDF ¥ R, fif
FARDFAIRDF Schema3k£H ZACIMBE RS XML I RE £ 44 o

CIMBL B I R s A — RIS — B HE
= (http://www. uml. org/)UML (Unified Modeling
Language) #i R IR B . CIMBL BRI B K 2
PowerSystemResource2f, [RBCIMERAERIET
Substation . Switch. BreakerZ—ufFpkibH)F
%, CIM/XMLYFCIME 7~ ARDFIE R f—MANCR, ¥

HSRDF/ XMLAE A AT ks s RAMERI RGBS . AF L
B, CIM/XMLEHE 23T CIME SUIRDFEIE
1.3 JENA

BEARCIM/XMLA 5 b &3 FROFEA K, BLATLL
BEREAEHETROF T A RN CIM/XML##AT#HT . Jena
B2 — A HHPEE R = I K i R FAb B 2 45 4k
B (FERETRFPER. BHZ) MlavaFf
BFEILHE. BAl&Jena2hRA, JenalffF) T L HFRDF
MBIERIE. BN Ei) CRARDQL) FIfE 8 pH#E
B, Jena2f) HARMEXZFFEA L (AFEDAML. RDFSAH!
OWLFI M AR FE 8 APL) . Javaf2 /5 B A LU (@ Hy
{3 FI JENASK B/ 32 3B 78 ROF A58, JF HAEf# A JENA
fIRDQL EHIE S LR R AR,

2 Eﬁﬁ JENA A EMS HIEEES ) CIM/XML 3L

A TERNHARGZ B EHEZH, CIM KA
RDF RELIME N REPE NN RIGHR, XRFE
— /R IR Schema, Wk FTe# CIM RDF
Schema, FIEFIXAMERE S CIM ) UML & X AHICHL,
X TE AN UML BRI A B— > Schema IR
XANAE TEC 61970 FIE 501 64 %€ . CIM RDF
Schema L8] LA I Xpetal T E M Ritional Rose

i) md1 BRSSO R A A

schena validates l Experter
(61970-501)

Provides
namespace for

RDF R
(WC Standard)

CIM in UML
61970_-30%

Power System Data
represented as CIM/RDF
(61970-503)

B 1 EMS BEEES RS CIMERAER CIM/XML STRIRIEHR
Fig.1 XML-based IEDC-related data exchange

H T 4 % BICIM RDF Schema, —/NE /3 &4t EMS
BESH B — AN T 9 RDF SCRY, XA SCRY BB FR
S CIM/XML SCA% ., 7€ CIM/XML SCAS = B BT R
FRiCH CIM RDF Schema f& X . XANICHYAETS 457
, HPHEERBHEIAIINESS. B 1H#
R T AR M EMS BIEES HAE CIM SRR
CIM/XML SCREROERE. 2@ UML #iAH) CIM
AR (IEC61970-30x #4r#ii&) L5 RDF FrdE (W3C
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#5 HAFRUE) K453 CIM RDF SCHEMA, 5 CIM RDF
SCHEMA KLY EMS 5 9 RDF UM K, AR
LL CIM PRAER IERR 7~ EMS B3 FE (95038 .

Wit JENA AR RDF SCHFR A1 5IAF RDF

KRR, TWofEFH JENA SKSCHL EMS 3038 FE S CIM/XML
AR R AIEEAETEE T CIM ) RDF A28, XAt
BFESHHILIE: OELELMBEINERET
CIM BRI TENA 180 K ARE 2 F% A0 4 UK RDF
A RRFE CIMARHERT . @R SR 1RER EMS ¥R,
FHHE R E T CIM JENA FAVC R A1 5HFA R T CIM
FRIASE RS N T 2E AR R F) CIM/ XML 3T o
2.1 M CIM RDF SCHEMA 4 B CIM JENA i&iC

CIM f e ) R 4E 3= A o X o & FOAH RS2 1A
AT TEE, BESIAENNRERE. CIM #x
RO TN R AFKMEE, UKEIZ A
(I C 2R CIM ARHE RIS UML 5 = R HHA K9 — 4> md1
X, RBERFH CIM bR X RDF ST A AT LAFR
4 CIM/XML 3CH% . CIM pr#EREIR I FF K Switch 4%
MTHEH normalOpen. switchOnCount. switch
OnDate %, X /8t — A& AT LLM EMS HE 1
3|, HEAIES HE CIM/XML Xk, AL
CIM bRAEP 2 XK B EMS BiE FEh N EAE N B
) ROF XA AEF ZEY, EFEFENETH
i) RDF ST 098 2 AR A A% 5 CIM ARAEIR FF—
B, CIHRBER CIM MRt .

BT 5 CIM/XML ST AT 2 CIM AR,
JENA FEBFIHR CIM ARAERIEIC . Bt iZiFIC &
H ¥ RDF 254K 7% £ CIM A5 #E . JENA 324 T Schemagen
T H M RDF SCHEMA %4 fX JENA ia)JC. 0 CIM 4 RDF
SCHEMA X 7] LAt Xpetal T.E M mdl 5% ST {43k
B3, B2 #HRT M CIM ARAEA R JAVA CIM 3T
FI .

CIMBRAE
I www. langdale. com. au
! SRBEM mdl X HA AR ROF
| Schema X PEi TR
|
1
|
I JENA $28t M RDF Schema
| 4 AL TENA I
'I #WITR
"
JENA CIMFIC

B 2 M CIM RSB JEANCIM 33)iC
Fig.2 Conversion of JAVA schema from CIM mdl file

TR JENA CIMIEYC 3% T Switch B 3B 47

JENA CIMiRVC 58 SR BN T CIM ARHETE CIM. md1 f)
MNEHEABEYE, DARNRAMEEXR,

Public static final Property Switch_normalOpen = m_model.create Property
( "http://iec.ch/TC57/2001/CIM-schema-cim10#Switch.normalOpen” );
public static final Property Switch_switchOnCount =m_model. Create
Property

( "http:/fiec.ch/TC57/2001/CIM-schema-cim 1 0#Switch.switchOnCount" );

public static final Property Switch_switchOnDate =m_model.createProperty

( "hitp://iec.ch/TC57/2001/CIM-schema-cim 1 0#Switch.switchOnDate™ );

2.2 j&3d JENA €32 FNiAFE ROF 42!
i JENA CIM VW] CAGIE RIEFE RDF 4%
BRIRAERFE CIM tr#ER RDF X . Jena B
ModelFactery KR AIEARKRBER K HE T
3, #it A H ModelFactory B 5 ModelFactory.
createDefaul tModel () K18 B — N HIHEERY, XH
J%R B Model SEH), {EAEWLLHA model.
createResource ] # & 7~ CIM P& X R K
Resource . G T RIEJG, AT LK IX LR R K
JBHERMBER S, KB R N B R p i B R B
75 12 8 it 8 B Resource. AddProperty (. M5
LA Resource 1E4 EBIEB R P EIEER] X ITIE
FRANSH, RRniERIBIAN Property FHiEA]
BIX %
// create an empty model
Model model = ModelFactory. createDefaul tModel () ;

sql = "select * from Station”;
rs = stmt. executeQuery(sql) ; //A72H

IDType = “station”;
while (rs.next()) {

ID = rs. getString ("STANO") ;

model. createResource (IDPrefix + IDType + ID, CIM. Substation)
. addProperty (CIM. Naming_aliasName, rs. getString ("STATIONNAME™)
)

. addProperty (CIM. Naming_description, rs. getString ("STATIONDESC
s}

PA_EAREE LS Y EMS 3 FE ik s 5 B R B R
T SEBH e 5% ROF BAKERE. TESH
4. OEMS HEEAINMXER. ©
ModelFactory. createDefaul tModel () Al & — /4 %
g4, @it model. createResource () B %
VB, SRR T EMS MBI R R RN CIM
b % . @it Resource. addProperty O 68
e, Ot A A T EMS IR EN R PR FBR


http://www.cqvip.com

£ 000 http://www.cqvip.com|
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TACIMHARHEERNELE. FEFENR, IR
BEAORBHELREFZENH JENA CIM diC, #7E
WERXMAFEFHFESSE JENA CIMIAIL .
1 & EMS f) ORACLE BB FE IR AL A H,
LS ID 5 BEMRMIT=4&ER,
1 ORACLE hREIkER %
Tab.1 Table of station information in ORACLE

STA_ID STATIO_NNAME STATION_DESC
1 QT A
2 NY FEBA
3 TH T

TR ERME—FICFHATEL JENA
JEHI CIM/XML SCAY . ¥ 9 CIM/ XML STAS R H: 1
RT =B “FE” Mg, EMEXLTRE
“QT7. Z%¥EAM ID & “stationl”, CREHHIFT
AR RAE “cin” MaZTRETER, RnXLER
CFE CIM RDF Schema H15€ X
<rdf:Description rdf:about=

“http://www. hust. edu. cn/derc/dts#stationl”™>

<rdf:type rdf:resource=
"http://iec. ch/TC57/2001/CIM-schema—cim10#Substation”/>
{cim:Naming. aliasName>QT</cim:Naming. aliasName>
{cim:Naming. description> & &</cim:Naming. description>
</rdf:Description>

ERRRGE T, X TAER EMS e, BT&
EHREBMNREFBEZAFM, model.Create
Resource () BB R AI BT B L KB RF R CIM
EMNg, g — KR URTE N CIM 5.
@4, Resource. addProperty () ] B8 B 1419 £ 5K
RHTFE.

3 {£H JENA Tif) CIM/XML 31§

FEFESL T CIM/XML U/, HTRIET 1IEC61970
] EMS BRATABIEMEF CIM/XML SCPEFE A HR
¥, 1EC61970 7 CIM HyZEAE B3R HAMEOMT
CIS (Component Interface Specification) ,
CIS Refs LA—FibrdE 7 X EF CIM M1E BHAT Y
i, ZEVY 1)1 AR e B R CIM/XML $idg i
ITEW R T B AG IR AR . JENA FAH 3R 0 i pe 25 14 i)
R GE T —F& 181 0 A& A2 .

BT CIM/XML AR 2% T CIM 1B XM
RDF 3044, 7 JENA B LA IS RDQL SRSZER X RDF $#E
H7E . RDQL & RDF MIEHIES . B RDQL A

R W3C MIEArHE, fHE T RDF AEZE VZ 3447 .RDQL
RFRAMFXE I EW. RDQL MITEERE L35
L SQL MiEE, EMN—SEENELFAE XA
EEEHMAREFLE BT . Jena M
com. hp. hpl. jena. rdql BEELE Java {XEFFEH
RDQL FrRIFTE RO . EOI3 RDQL i), #
RDQL S String H, J# HARIXS Query KIS IR
B BHEERRKERLAEE RO, FRIELE RDQL
h{E A FROM THf8E T HMME. —BRIRT
Query, ATLAME I QueryEngine, REHITEW.
PATF RS B nanfe] WET CIM #E8Y) RDF U4 SE45)
h ¥ FTE Breaker f] Switch. normalOpen FI{E.
String queryString =
"PREFIX cim: <http://iec.ch/TC57/2001/CIM-schema-cim10#> " +
"PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> " +

"SELECT ?x ?yl?7y27%3"+

"WHERE {" +

" 2x rdf:type cim:Breaker ." +

" ?x cim:Naming.name ?yl ." +

" ?x cim:Switch.normalOpen ?y2 ." +

"2x cim:Equipment. MemberOf_EquipmentContainer ?y3 " + " }";
Query query = QueryFactory.create(queryString);
QueryExecution exc = QueryExecutionFactory.create(query, model);
ResultSet results = exc.execSelect();
// Output query results
ResultSetFormatter.out(osw, results);

R CIS BN EHEE T EHRENE HE

% SAL™, RDQL ZEH#) RDF ¥ A =5 SaL 24l
SELECT FH):iRHBFFEEINEE. MREFAT
ERANEERE, WReRRENSER, NUROH
7 FF44: WHERE 7615 BRI 2% : PREFIX F4J:
455 URLs KEM—MI7E, BIdBRENTFREEK
REBKM RLs. BENH “? ” FS5RA. XE
A] LA RDF R 4%, iBiA], A& 885, RDQL
SHE I ROF BE AT ILACRIEFI B MAIE R -

4 ET JENA B ARLIE CIMETFEM <

fEGEhb B CIM BB 7 2T XML (19 DOM 3%
AR AR FE W CIM/XML 3048 .

wWE 3 iR, 7ERT XML i DOM BiR 4L CIM
¥R R R sE R b 2 4% RDF Hi& 1 CIM BUiE /e
A XML BE KRBT ES, Foik7e 4 FI A ROF 4%
'r’_:t:l—o
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B, FERSEHCIM/M 3BT EEFIHE
XML f# DTD SCAHE NN, SRRERASHH
. HX, IEC61970 R ARBRAERMIRHE, BIK
IEC61970 AnEAE RSN G, #FHEFIKF LA DD
XA, XEBET DM HAK CIM RS BEH
RigH. B, DOM HALGHBEHEEIER, £
FHETRBE BN

| EFXMLADOMEAR | # rroFmIENARA

Fr] |
DO : oL

it T IS A
o | !
I £8

-{ DD File |

s JAVA Schema File <
FLER RDF Xpetal/Schemagen
THBHER

CIM

B3 ETROF By JENA B ARSETF XML &Y

DOM R 4hFE CIM EiiE
Fig.3 Operation of CIM with JENA based on RDF
and DOM based on XML

FE3T RDF (9 JENA £iA+, JENA SR EH#EHE
F RDF £K, ®TLAFE4rFIAH RDF BI%FfE Rk #:4E CIM
3%, 1 B JENA /] LUB I AH X T AR B4R Java
Schema 3CfF, LAMEEST CIM K RDF #E#Y, FET it
R, BT F] JENA 19 RDQL HARRPATE #]. #&
B JENA, V1§48 CIM Schema RIARL B 1L
BB CIM /P EBEARBREE =

5 it

it 7E CIM A 5| JENA £2K, JENA "X
Be Azh A R CIM/XML %38, o B oT L & Xt

CIM/XML #EATE W M AT LA — P52l CIS #0.
JENA /£ 4 RDF B RIE. M. BHMBATA.
fEBHHIET CIM i) EMS R FF R £+ 7F EMS & &
PN A& L, N TFEENES. V. EREET
IEEMKE T JENA. B2, JENA & IEC61970 Frift
ft— SR T — R F R R

S X3k
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