835 % 194
2011 4£ 10 A 10 H

O &

% H 3 4

Automation of Electric Power Systems

Vol. 35 No. 19
Oct. 10, 2011

SEEREENBENRZHETLSRITS XN

BHA, F

A, MR, KA

. APEER I AFEEESAF ., LT T 3300065
2. WHRBEZE ALK E, WERKEEILER . Latil 100084)

WE: ATAERLEERCIMWERNEREZEELET CIM &HBA S ZH4EEFZ,CIM RA
B R REETHRERT CIM KB EZRERGE %, 547 CIM B EHERERERE .,
HFEAAKELRAEEZRLE T ER TR R RN 3645560 CIM 2 35E By fodiF 7
k., FAT—ERGASHERF S EARAERLEL — B H AN/ 2308 SMARTCIM
L, ZTPETEAHMERELAARARNNE TR ZZXER. CEATIERSZEHERE PO

A HAET 6 R R P,

KB : NEE AR, TRE; TRAM; RAMBEAN; 8L R B A LT

0 5§

B o TF R L T 2R G A S S AR R S R 4R
B FERETY . TEC 61970 F5 #E i 2 355 8 4 #Y
(CIMD AR T N ] #0722 ) 75 22 28 4 0 A
SR SC I A B s B AR R AR T B R i R
TR A

SR, 6T CIM (915 18 3 e AL il A1z FH 4 At
FE—MHR R, @ CIM HAl P BiridiE S
(XML #EF7 438, BAR T4 R0 B Hrh R r I
ARSCARWN T T @M . Ao, B e e
CIM/E IEF . MR MR Mg aecR™ . ks s
(22 5545 CIM S e b Fi B FH 45 Ol — 2 IR e, F
T F GRS 1 8 T SR AZ A AN IH IR AR itk 5] & CIM
B v RRCAS AN T TH 4. AN [ R A s o v 48 3 0 D ) 22
SR T CIM BUE i E 8 EME. CIM A B
T 1) XoF G2 A JEL AR 5 0% 0 1) G 2R TR B0HE o A o
e BTN R T 8t B S A —
FREE FFRE T CIM By B #4E M. CIM %ol A 2tk
52 08 A Sy DR fof A5 187 P AR =2 1) {5 JE A8 B ]
P = f R

AR SCE S N B BRAE R E SO L ek T Bk
it [ 3 A AT R B R T O R R O
AL D ) B i A M ) R AR R T O kT
ML T — B MmmmAs e —
SMARTCIM & s £ J5 45 6 UL VG 48 & 1R Jm 26 4
DEREIE A0 T RS, MR T SMARTCIM
FH TSR,

K AS B A 2010-12-29; 4= B H#: 2011-05-06,

1T CIMBENEREEERXE

IEEE X AT E O 2 Ml Z > Rk
SRR 73 2 8] 2 A5 B LL RO i ) 28 58 4 1 45 2
DL R R 0. ERE TR IS X 2 B X
Tk AR AR R AR A G118 {5 O S Bt B RE T
T SR bR 1 9 3 1 DI 180 A R 1 Ok S B 5 1 L
HARAEVE R 5 v R S H T ASAE RO RE ) L
SR 37 B R A I8 AE 22 (RDF) | il 22 b o 455 7 4l A
FLIU S5 TS A 5 3 T DU [ ) e 53 3 b 7 vk ok S B
W SCH AR S B RY BT 2 Fh 7 AR 2 22 07 T ]
— o S B R A R L B 3 T VR REAE IR B A 4%
Folt BCHRE P9 i 3R T DU+ L A S AN ] R ] % e 5 4
HERAT B R 3L

iz EOH E R PR 2 O T AR A AT 1 ok B H )
B LSRR A . & S D B B AR 5 S A AT
UG €T XSS DVE S 1SRRIy i €/ TN
Ji R AU B8 42 R — A S TR 4 8 U (Schema)
HEAT TR SCJZ U B 4% 45 310 5C T 420 80 1 oo B dis
(Metadata) % & . fJi - R HIHR GE B 8 16 & .
XML 8 E i 5 K 70 £ e 5t S SCAR SCHF L 58 ik
BIZR ERHEL

253

R RS
WIXMLEEETE 4

RS

S < AT A
U, anCIm

(v |

B1 CIMEEEEEERR
Interoperability levels of CIM data

Fig. 1



cHEESFE -

FOHAKL A & AR R i ) RGBT 550

2 REHETREMNNEEMBENRMEE
7k

BT A AL a9 A% O B oo B eSOk
SRR R RO A 45 5 U R AR AR PR BOR 45 i A
I A A 0 0 5 o S BN A ] i A KL R
Y

MBI ST AT i s s o 2 S8R O A
T LA BT NS A AL B SCAS SR BT s © A S S
B R TR B 207 A A TR SR R0 B
2 A2 R v 2 590 2R BT R A0 368 A A 5k AR 1 e
53 VE e ke figp R T8 125 0T S 45 A ) e % 56 A A
JIEARAE WX 73+ PRI AT ] — 2578 A6 3 22 52 W) 2 i
Br R AR TR AR T LR AR

AR SV B 1 O A A A IR Tk AR A 2
IR .

A S EEAREE=
R | ook |
pongp SCRILR | SATR

EinmEEIn

JuR

7 XA

WL ] FE B
| 1 |

Kt Btz

TURCHEA A LI
WU R

2 CIM Bi& M @i f 8% 77 %
Fig.2 Adaptive decoding and translation of CIM

P2 rb s T LA AT SE M K S B o0 K de
LB MR A AL X T SCRY SRR, TG AR 4 il 3d
R IR 22 S TC AN TR A SCA A A TR B RT S B i
BEAEE . R %20 BOA e A 252 B SOPF b 4
I TR A R B

k25 . Al 58 MOoC R T SO R T L RIVAR 38
F Bl 32 IR A R 55— A 7 ) il s ) g e S
JEF KA B 0 o B B O AL B . T A X
B PR et ) TAR 5 2R 0L, A5 245 € H An oo Xodls
T 5 AR 40 8 L DU 5 e o O 0 A Il S5 5 2% 5 BRIV AT 5 A
0 B0 B B it 4% AOC R B R PR A . X — P IR
1 R PR R AIE T 3 SCE AR PR RS2 B

AR SCHR Y B 7 12 LSRR K0 A o 9 2 A% 0 S
i JZ= vt 3 2 RE B4 0 R i 3 AL D) e S R A
FI g SO LS B TH S 4 AR P Sl 3l 4%
SCAS i A T LA SE B IE BRI . %07 MR RE S I
FEANTR] CIMRRAS fi 8 LU LA (] 43 8 78 & /9 22 53
S R g I A AR A SR

3 SMARTCIM E & K&t 5]

Fe T ARSIy RV T — Fh i 1) 22 804 I3 AR
Z W 4 ) SMARTCIM &, %F 6 4E b5k
s R RN S FH 22 160 7 i 1 R0 2% b e ) 2 3 ) e B A
Flay BRI T 58— (0 4 10, g 2 B0 R B R
LR R AR ORD O 2 HE T PR 3L R, B F
SMARTCIM £ i b 4 B 7 & 3 iR .
BN [ 2] [ 13 |

gt

SMARTCIM

gL A% N

[EMS| [scaDAz#| [ffig]

B3 EFSMARTCIM E&EMMAERATER
Fig.3 Integration scheme based on
SMARTCIM platform

3.1 SMARTCIM ¥ & # I B8 1% it

SMARTCIM - & i #.0 P g 45 : O ¥4 H
TR HE NS AS [a] i R A R B e — AT
PR EE s @ A E ORI T E SIS R R ik
FUI S PR [R] A CIM B0 1 035 5% 4 5 O B i
fill G o 22 K IR B R 5 AR B B 2 5 @ WL 1) IR
W 5, 5L T A% OBl L PR | 0 ST R S R
P T 79 L o) S IBC 5 A AR A 0 e 4 A0 ) il 3k o
P A AR 5 o R G IBR 58 A M L DRAIE B B 45 1 A
RO B 5 © %N fan . A0 45 o g8 — 4 DRk s |
J2 B AR A B 5C F B PR L 2 AR AR R oR A
SRUE SSILE 1§

UL E g it SMARTCIM - & 1Y S K HE
ANk A AL R
3.2 SMARTCIM E &KX #EH R
3.2.1 HUEAENMEEA

s Bl N AR S TR E SO WA
o] A AT A A5 7D s ST Y A4 K A B 7 i . B
i E N AL s AR AR A Al A I D) 5 52 BT A
I BN

R4 XML 8 E i 5 19 A & . e [ CIM
SCAF YRR AT SR A 1B R R R . CIM
SCPE R R B BOR BN
<Zcim: VoltageLevel rdf: ID=%211000092">
<cim: Naming. name>>220<C/cim: Naming. name>
<Zcim: Voltagelevel. highVoltageL.imit=>229. 000000

</cim: Voltagel.evel. highVoltageLimit™>
<Zcim: Voltagel.evel. lowVoltagelLimit=>220. 000000

</cim: Voltagel.evel. lowVoltageLimit>>



2011, 35(19

® » £

h, A &

<Zcim; VoltageLevel. MemberOf_Substaion rdf;
resource="#210000024"/>

<Zcim: VoltageLevel. BaseVoltage rdf:
resource="# 200000002" />

<_/cim; VoltageLevel >

bR AT R ARG R W A 44 7
VoltageLevel, b5 % name, highVoltageLimit ¢
S5AVEME. B G 2 MR E YRR T VoltageLevel
5 Substation, BaseVoltage i % Bt ¢ &, X £,
CIM (25 JJ& 1 G B OC & 45 % R AR 38 &of — Wil [T
PR B, A X B AR SO % 3l D . AT AR A5 7 1) 1T A
EiipuysWIlIN

Toig e XML b & E i 5 . S0P AS B 19 25 K #8
5ORRBR e By Z4E R 40 AR AL PRI o R
) SCAS fige A i o 7T LA K B0 e 4 R 22 TR B R A% 10
B —F IR (N VoltageLevel) X} [ — 7k %,
B — BRI AIRE R R — SRl sk K E -8
PEXT R R R — 31 . X AR SR CIM 5 AR X 4 72l
RN T R R R E A .

15 20 1) T B S A 2 A% O BOUE AE 2 SO AR LA
IRFLIN R B 2R 35, EEA5 B AR AE AL R RO Bl . 2
o B3 A RO B S AT R PR A B AT,

3.2.2 A& X HPEmR

H & LR R AT B4 8 2 Fh 4
IR 2 TR] By e 5 56 F (Schema Mapping) « 5 A LA
5 A 7 P 5 bl R A T B R A A 1 T

flln, 2 F CIM Schema 22 [a] () B 56 R W3 1
i

£ 1 Schema B GIX R&EK
Tab.1 Mapping table of Schema

Schema 1 Schema 2
Voltagelevel VL
Voltagelevel. highVoltageLimit —

BRI SE SRR CIM Hhir g “ RS 97 K fr
2ok VL, i & highVoltageLimit J& # & 2.
X HLJE R E AR IR T Iz TR R R P — AR LA
B s RIS [R50 /] — 2R 40 ) S A O 1 AR AN T

£ SMARTCIM ¥ &, 24 10 B0 f A 3
4% BCAS B A AH 8 Schema, H 57 E 45 M A
Schema 5 H#5 CIM Schema Z [8] i LG ¢ R 3, H)
] 5g % CIM B9 FiE4E# , Schema Mapping 7] DA 38
i B AT N TR PRI A A R
3.2.3 XL G HR B G 2 1Y T

B CIM oo 45 2 g % 22 18] B X ] S BG 2R
51 2R FH 6 28 1R B A5 2 L o G 0 A5 2k R
. SMARTCIM “F 5 By %0 B4l )2 % F ¢ & AU K

PEEEH . PR AE CIM BT 58 5 » 1l DL — M AR g
JT A 2 Z R AR SCER R 51 3%, SR 5 DL CIM B4 19
HH TR TE A7 At A R B 3 1 3 7 R ) S B ) R
TR I AFAk 7 1 LA e SEBE T | I i) s Rk
3.2.4 CIM HakpEAs i

CIM (A ZPER 360 N 25+ 53 DE 4% o AL 38 3 X
ULAg CIM 7 ™ 847 40 8 ] %0, CIML 9 A5 5% 1
ST of T R AR ) 5 AR E P — B RN R
SRR G — B AR KRBT,

DR, B e T8 OB ke ot 1
U2 A A B0 0] R LA BRSO 28 Ry 44 8 S g
T8 56 R AR B4k R 56 R B R S5 A,

BRI LT, G 3 NS P 1%
RIS TP, 40 CIM Hf 0 200 A 468 56 A A 28 80 i 1 2k
2 e 2 AR I 28 48 L T a0 5T 8 R 1) 1% 45 3] e
IR 20 2 R iC s A i o 2 X 45 Fl 2 70 4% 4% 1) 2t
B TR AT, T 40 R G 4 P R 45 I 5K
HUIMES A 3 2 T4 i o 2 X 4 e A i %
()b 25 SR MEIEAT R AT, L7528 R G 45 Fh 2 Ak
BRI R VUMES IR,

3) RERSEAME . 8 25 P 28 AL By oA R) 4 XL 1] ¢
BRI TE 25 o B 58 £ 1 K N B AR £, 4 £ 95 6
1A ST ity AN SR AN T 1 A% A £ T A O T R R A AE
%,

MR iR Z sk, SMARTCIM F & S8 T 5048
— SN AR A 4 R,

[ CIMEd: |——{ ik

[mdiBcrF ——{ i it

ERROR

I
ERROR

TG PR
WARN
ShiEs | AR __
T (R AIE)
BA %K i 7 it (Chim - [
T, [P ]—oCBUR A R
4

[Pt AR ORI f PR A

4

Bl 4 CIM ##E— 3 it w72
Fig. 4 Flow chart of CIM data conformance test
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time database management system (RDMS) that conforms to

Design of a Power System Information Platform Based on CIM

BAI Richang', LI Ying®, SHUAI Lingling®, CHEN Ying*
(1. Jiangxi Electric Power Company Extra-high Voltage Sub-company, Nanchang 330006, China;
2. State Key Lab of Power Systems, Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: As the main obstacle to application integration is inadequate interoperability of itself, both the upgrade of common
information model (CIM) version and different descriptive languages will result in the loss of interoperability. The
interoperability levels of CIM data are analyzed, and based on metadata interoperability, an adaptive decoding and translation
method applicable to any model description schema or text descriptive language is proposed. Furthermore, a SMARTCIM
platform that can provide unified data I/O interface for multi-data sources and multi-application systems is designed, which is
used as a decoupling and buffering platform between data and applications. The practicability and efficiency of the SMARTCIM
are proved in the project of the integrated data platform in the Central Control Center of Jiangxi Extra-High Voltage Sub-

company.

Key words: common information model (CIM) ; metadata; interoperability; model description schema; adaptive decoding; user-

defined translation
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Tab.A2 Statistic information of decoded data

Hdi A #i B Hidli C
SubControlAr
SubControlArea | 1 Company 1
ea
SubControlAr
Base\Voltage 1 1 Base\Voltage
ea
Substation 9 BasePower 1 Substation
\oltageLevel 9 Base\oltage 1 | \oltagelLevel
ConnectivityNod Connectivity
9 PSRType 2
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Tab.A3 Statistic information of merged data

CIM data type Number
SubControlArea 1
BaseVoltage 1
Substation 12
VoltageLevel 12
ConnectivityNode 12
ACLineSegment 12
Terminal 24




