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Modeling of electric parameter by graphic elements based on interactive graphic system
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(Bengbu Tank Institute, Bengbu 233050, China)

Abstract: Service and property of graphic elements in the graphic system is distinctive, so it is necessary to establish a unified data
model. The paper makes use of the data model of graphic element based on CIM. Graphic element is the fundamental unit in
interactive graphic system, which is abstract image of physical electrical equipment. All parameters in the graphic system can be
planned as a whole in the data model. The data model of graphic element can be used to establish interactive graphic system which

has convenient function in the calculation, analysis and management of the power system.

Key words: interactive graphic system; graphic elements;
FEASS: TMT6 SCRBRIARS: B SR
0 58§

EAS H AW T R4 I 2wt 5 5L H S
W, HAETHEREREAR SIS ER Kl e
JLE (RIFREITD), & AARIE M ) RS M A I It
A, RSP AR RSB B B K RS T
(8]0 S L TR B SN IO b WA R riy e s M B 4]
H s Az e i R ok A e A7 3 A 7 1R W i) E B
oy, AL H N EE RS R S .

M HELL P R B O RIEAT WHE I, 18 5 5%
TSP SRR . B LAY ER G FR I G
FRIE, EWARBCRINSEENEA, e L)
PATT R G AR ) A RIS, IR A AR
A4 B A R

MR DL B2k, —ANH ) B o iR R ik K EK
I SIS NN

Kl oo= LR e X, W JEMEE X,
e X

JUFTTER e = {JUIE S, WASFES, Bk

N

AL H A

R

parameter;

model

1674-3415(2010)14-0144-05

JUE B = (FEAKE 1, HAEE 2,
BRI = (IR, ARFRALE, AAARAL
W@ P = { M m k1, N Pk

M EYE= Rtk 4, R}
RLHFMEX={ZLLHMF 1, THFMH

T HHM= {5, WV R
1 EThyJLiarEsy

1.1 BT/ LAEE B9 L

H R0 H R I8AT TAEW KB A & Fpk
BZ, TS 2 E B 24 o % 40H
N, TR G B YR RS H A R 2w, E
X AT G — AR B R AT BRI 22 A
HAMERT . (HAE, WRIEE TR SR L S
BTN, BmAFZEEumEAER, AR
T BT UAREAE, D a] DL 4 — A A AL Rk 4
WA HIE G

R T R G S50 — B EESR AT R, AT



Wi, %

HET AL P R ) 5 M T A 145 -

DT T A 1) 1 4% P61 0 3 S XA — AN 8 — 1) LAl A
341,
Graphic Element =
{ GE Id; GE Name; GE Code; GE Type;
GE_Position;
GE _Color; GE Relation; GE_ InViewport ;
GE_State; OM }

FE LT B IR, GE_Id2 #2418 v ]
AN TRER, HRFEILME N5 B
BNl GE_Namef R BTG RR, Tl ik
P J i B B o2 R B AR S, B AR RS bR
WA R R 25 1A il 44 R 7 e 6 B e i) — M7k bR
T, WG Wi as A4 PR 2 106, HEARE I 144 7
sedb) 245 GE_CodefUR s dity, X 73 Fi i
T R AR IR B, e g i B e,
HE G & ——X N GE_Type Itk M,
LA e e Tl gk, g B
2N TSRS 4 2 T S SR P 1 P < Ve iR
Yo T B IeE & B AN GE_Position ] T
KRBEDUERE RGN LR AEE, )
LT, Rl kB ol (b s AR, fE AR T
658 SCUF I RURS e R itk I o fE KB R GL 07
[l 7562 GE_Colord s B Johf RIS 145,
WEH =Mk R—RE T, Het. §EE O
RIEH, LB WY R TR IR 2R B T
Ji€); GE_Relation FH T4 & £ B JT ¥ £ 2 7] (1) 32
IR KRR, RGN0 Hr S Bt IE a4 ;
GE_InViewport#& i [ Jo 2 i ab TR H 2, eI
WRHEL, BN, Zbn& EEM TR&ERIE RS
(7R R0% s GE_Statef U B T BRI ) HE A e
F AT IS AT RAS: OMUE HAtAH B A5 &, B ALAY
PR
1.2 EFT/UMREI R R IR 5

T 10 R A2 A EE R g S A 2R EE T
AR, WIS H IR RGP Thag, W
TERJ I AR N M. BRI, RGE AU A — N
M TEN—2RZR, RIEE N RAEHE T 4k &AL
il E TR ) — A BRI R R

KICHIZE— JLTRIR A T e L [RINA
FLET(E L, g s v TS, H
BT MAZ A IR D, BT R G 2K

IR EERIE 1 TR,

CGDraw

CGElement

WeakE |

‘ BusbarSection ‘ ‘PowerTransformer‘ ‘Breuker‘ e o o Line

1
1...n

HAETT

‘CGPoint‘ ‘CGLinc \ \cccmlc\ ‘ CGAre \. . .‘CGRcctanglc

—> gk —> X% — TR

1 BT /UMRE LR R FHE
Fig.1 Class-arrangement architecture of graphic element’s

geometric model

Hrfr, CGElement fh % 3t % 2% B Jo ()38
FHZERE, BT Eoog— LR b A 5 (1 i R
CanEi e AL 555 B LLAR, 358 (Move ).
e (Rotate) M HE E7~ (Draw) SE&4F &)
JLIA4T 4 . CGElement JFANFAASE A 4 Thke,
ANFRFE—ABARMETE, EHUES A N EIRE
PIZREEAE T —/NILRIEE O, ks H ARSI R 45 1
BIRAEIRTE K. Kk, BAmE &Ko, W
BusbarSection (£}28E). PowerTransformer (HiJ)
A4 ). Breaker (W) Z5#5H CGElement &
FKIRA, Bp— MRS CGElement H1 (1) 448
J7% (i Draw J775), IXFEA] AR RN 235
PRk 58 R — P s 2% B T IRAH - AT

CGView KH1 CGDocument 252 T &G fo) 4t
f3efil. CGView HTRIEHE, & BB RS
FEAFRIL S H P A8, 1 CGDocument MU &
P8, e EE N R s, X
E— R4 (View-Document)” 458, ‘EATEK KK &
25 o BB A PR SR B IToRD, K 1
A PUEH, —AN SO LRI 2 A0, H—
MBI BEE T30k . B 5T BoR FE T
AR, SR A s R A AR R, R A Y,
1B S ) Bk S X S84

b T E TS, B RGEHIOMIE T HA
ElJG, a1 CGPoint (£). CGLine (k). CGCircle
(D FULEZ, SRR & B TG SEAR
o WA TCRFEEARE TR MR —X 2 1“3
H—557 KR



- 146 - N EREFEBH

L S T AT RS 8 T CGDraw iy 44 %
[, H CGDraw MRIEKGE—HATE B, Rp— AL
P A AL B 1) ik Rk ok, JRE T RS
HMEBIEATIR R o
2 ExHEMSHEREITSEIRE

KB R g (e 4 ¥ oo R & 1 FLVSUfE
B B A B TR R T R BT 2506, i8N %
A SHA SRR . TS CIM FRUERT KT
B, AME AT DR G s BEAH B 2% (1 FL U
IR AN ) R e ) B (A8 B BE5E T R Akl
2.1 CIM HENE &SRR LEH

CIM s IEC 61970 fJi%0iBsy, #2417 EMS
FRI— NG @A . el I 1) 6 G A4,
AR, ST H TR FERR AR B
MR TR TR, CIM ¥ RS
B G U — 416, T —AH s — ek
ZAKKE, IFHETET ARz A R e
TR AR, ARG AR 2R 1) Jg M DA S 5 HAB SR I R &R
FSC 7 2 A2,

02— AR T o AR T 7, %
RIS o BRI £ Ny AR S 5 Tt
MRS &E. Hd, Core (O WEHIARS
K 22 BN #8440 FH B B R% L 854K, W Power
System Resource (FiJj &Zi#5) Ml Conducting
Equipment (2 HLE ), LUK EESTAR I WAl E o
Domain Clfl) @& 5 A8, & X 7w
REA FEAdLATArT 60, R AT AT S BT FH 1) M 1 B 2
it

AR CIM HERIEARI . b
(Topology) &% LY g, ‘& 5 I (Terminal)
K IR, TE R R R B
fE— R s M (Wire) G T HiH M
IC FEL A PR L URFPEAS S RIS (Meas) F 240
) R G WA R R R DL R e

CIM  HP IR S 4 i — 5 1 2 20 st U4 2 T 381
E LA . Core H L& A Power System
Resource £:28, "E HIRAIA) ™ L) REGeTT
ffo W) RFEIZATIIA M &P B R %, #n]
LI Power System Resource 2k A4 15 21| (1R £ KA
o CIM T RGEMAER T ) Rg a2k, &8
PERIDCER, 4 R B2 B B4 R GRS il it
T AR IR T B 2 WoR THET CIM [

2 —1 a}
AR IR R o
|Powcr System Rcsourcc|<—| line |
[\
Protective Equipment

Conducting Equipment
—| Wire |<—| Alternating Current linel
—| Connector |<—| Busbar Section |
—| Regulate Conducting Equipmcnj\‘ Bonding Point |

N
Synchronous Machine
VAN,

| Breaker | | Disconnector | | Grounding Isolator |

El 2 £TF CIM B NIREURERKXF
Fig.2 Inheritance hierarchy relation of electrical equipment
based on CIM

CIM HEY M, hTedEs TR RENK
TR, W T-HEE T CIM 3 T S B0 iy o6
A CIM AERLEI AT o AR BT B8« BT B ARV
Al AR, CIM aJLLE Y . H4h, CIM 1)
SAFFEAR A ARG AT . RS AT, BT
R ARG EH IR CIM A SR, WI7E R4 4R
o8 PR IS 50 TG 75 6 RE B e e 1 il T,

2.2 B EMSEIRE S ITS RS

AU FH P G 1 LA ABE 2R K J 3 v, g A () 2HL 217
SERBARIEANEI, e R TR S ) 4
WSHR B LIZTSH, W& TSRS EOR HAhiz
TS HHE IR I, AEgES T EOCE )L
Ry =P G e R S 3 S b AR
- EAHN TR CUnAR AR | W i AR
B 125 P AR TR A5 ), X AR R ANH AL 5 i %
WA B, IO T BRI SE Rt oL, HOAH N [ SE il
SR LR R g S ()32 4T 2 B0t i it 3t
K, R TSRS BT RIS AT S50, X
FE—2K,  HL MR ) 82K S 50 A0 R i P T S ik
HKT .

T IR PR, CIM 7 Ha 2k A0 0B 4
2 T PRIt ST o, A T S I S 2 B
RIRUZAT S HO I vl AT 3 X AR IR

CIM 3 ok 48 21 41l 52 B S0 6 S oK e — il



Wi, %

S T3 A RGEH0 ) 2 50 e A

- 147 -

IRANE) AR He 2 1L 250 Wil 3 B, —4> Power
Transformer 1] UL f1 & — N8 £ 4 Transformer
Winding, 2% kA S8 241 1 — 30 4 Sl 2 Bogh gl 41 234

TransformerWinding ¥4, iy HoA 125 G 73 42 Sk
G SIS A OGS L, WAH Y Mo 7 7% TapChanger
F1 WindingTest %J % i LA IA

PowerTransformer Transformer Winding TapChanger
+Phases ) +r +highStep
+transfCoolingType +x +owStep
+transformerType +g +neutralStep

1 +b +normalStep
+10 1 +neutralKV
+x0 +stepVoltageIncrement
in +rground +stepPhase ShiftIncrement
Naming - +xground 0.n
hame +ratedKV
taliasName +insulationKV
— +d . +connectionType
escription +emergencyMVA
. -
pathName +shortTermMVA WindingTest
twindi
0.1 windingType 1 +excitingCurrent
+voltage
1 +oadLoss
+noLoadLoss
+eakagelmpedance
Terminal 0.n +phase Shift
+romTapStep
0.1 0..n +toTapStep
Measurement
+maxValue
MeasurementType +minValue MeasurementValue
+normalValue 1 1.n
+dataType +v_alue
1 0.n +measValue ﬂlmeSLaAmp
+measType +sensorAccuracy
—> 4K —> % [LEPSI

Bl 3 TEFHEMSEREFIZITSIIER

Fig.3 Basic and operational parameter model of transformer

X TFAR AR IIZIT 240, CIM LT AN
HE M XS % . Measurement (&3l ). Measurement
Type (EMIZEAY) F1 Measurement Value (EllIE) .
Measurement 181 ¥ £ 1) ¢4 Terminal 5 B 7%
M, HERFIRAT AT — NI i sl v ) <
FINEEAG s X TR—A QRO B ENE, %
il ik MeasurementValue Xf % K J Wt 1 4% 4>
Measurement % % X 2 FH MeasurementType (&l
FKH) PR

T —Fh B O 2 IR S 0 AR TR N R AR
RGP S brtE DL ml ST, T 3 S B AR
FEAIEAT S HA R A B A — e AR, HAE o
W& = Wz H b o K A
TransformerWinding->Terminal->Measurement X Ffi
HRAEKE, HAZEXN TARFBKKE T,
TransformerWinding 3 N 1% #% 5% # y AH N 1)
ConductingEquipment (5 HL% %),

3 g
ASCE L T ARG B AR R R R,

LSRN ERT AL corss D R DS/ O L £ v (01 bW
BRI EL A L. T BB RGP i U P2k
¥, ISR AL N RGNS, ASCKH
T CIM AR ST B e i) H OB, JFHEE T L
TR 0 2 F OB AR, TR RN CIML 3 JiE L 5 1)
BTSRRI T JEAl . £ e BT EIC &
KAk S HcHGE I B e T g AL, (EERTE RS
() PR A R A A I, 1 ELX T BUS 3 788 18 oo

A, BATIRGF G N
S 3k

(11 #1H, EREM%E, BURE. B RGESPRAAPETE
IHREN X HT[T]. 4kHL3E, 2005, 33(14): 65-69.

HU Dan, WANG Xing-hua, DUAN Xian-zhong. Analysis
of graphic functions applications in advanced software of
power system[J]. Relay , 2005, 33(14): 65-69.

(2] BRfBUk, RJ73C HT SVG IMEITTH SRR i
U], R RIS ASRBIERR, 2002, 30(10):
50-52.

CHEN Chuan-bo, WU Fang-wen. A study of description
model of graphic element object based on SVG[J].



- 148 - N EREFEBH
Journal of Huazhong University of Science and program interface (EMS-API), part 301: common
Technology: Natural Science, 2002, 30(10): 50-52. information model (CIM) base[S].

(31 skfh. T EIBAE 70 2 4L ZURBC L I 30 b 20 A S 3L (8] Ah/hIe, FEAE, M. JET CIM ARCHL I 31 4 2
R 2R SO [D]. el DY IR, 2005, B[] IR T iR, 2007(8): 45-49.
ZHANG Wei. Analysis of distribution network’s DU Xiao-bing, ZHOU Bu-xiang, YANG Dao-chi.
topology based on layered graphic organization mode and CIM-based topological analysis on distribution
its application, thesis[D]. Chengdu: Sichuan University, networks[J]. Journal of Chongqging Institute of
2005. Technology, 2007, 21(15): 45-46.

(4] AR, MR BT W2 BB IR G L 36 5 230 4 7 (9] iz, skatte, ARG, 4%, 1 T B ARG PR

[5] SR,

(6]

(7]

BRIV RS A Bk, 2003, 27(16):67-70.
ZHOU Bu-xiang, LIU Xin-yu. Network graph-based
power distribution network topology analysis and its
application[J]. Automation of Electric Power Systems,
2003, 27(16): 67-70.

R, Bk T B/S B RGE T

AR, 4kHL8%, 2005, 33(17): 35-36.

ZHANG Jie-tan, HUANG Zhi-cheng, WEI Hua. Analysis
software of electric power system based on B/S mode[J].
Relay, 2005, 33(17): 35-36.

IEC 61970 energy management system application
program interface(EMS-API), partl: CCAPI guidelines
preliminary draft[S].

Draft IEC61970 energy management system application

CIM ¥ 73 [J]. FIEIAR, 2008, 32(21): 58-59

LIU Nian, ZHANG lJian-hua, XIONG Hao, et al. An
extension method of common information model oriented
to heterogeneity of electric power simulation system[J].
Power System Technology, 2008, 32(21): 58-59.

ks BH#A: 2009-09-08; f&[E HHA: 2010-05-13
EE BN

HiEsk (1976-), 5, #0F, TFME, T2HRH G
hw ) i M5 E 6 3h; E-mail: 13625521703@
139.com

MARA (1962-), F, &l#d, ML, TEMATEOH
TEAIE R,

(L% 58 W

(6]

[7]

(8]

continued from page 58 )

HU Zhao-qing, MAO Cheng-xiong, LU Ji-ming.
Nonlinear excitation controller based on input-state
linearization[J]. Relay, 2004, 32(5): 32-35.
AR, PRI, A4, SR AR I AR L e i
I E AL DR 254, 2003, 23(12): 37-42.

LI Xiao-cong, CHENG Shi-jie, WEI Hua, etal. A high
performance nonlinear excitation control for generator
unit[J]. Proceedings of the CSEE, 2003, 23(12): 37-42.
FURR, PMCE, TRUT, 5. R HARK) FACTS S &%
REWIMGEEHITTVE () [J]. fMEAR, 1998, 22(4):
6-9.

LU Qiang, SUN Yuan-zhang, SHEN Chen, et al. Target
oriented intelligent predictive evaluating control method
for FACTS devices (Part 1) [J].
Technology, 1998, 22(4): 6-9.
RS, skie, £, & FDAEHUBREARL
PEFTIU BII]. b I HUHLCRE274K], 2000, 20(2): 52-56.
LIANG Zhi-shan , ZHANG Hua-guang , WANG
Hong-yue , et al. Nonlinear predictive control of
synchronous machine excitation[J]. Proceedings of the
CSEE, 2000, 20(2): 52-56.

AR, M, RIAIR. R A T A
N LRAL B ERERIT]. M EAR, 2006, 30(5): 81-85.
XIAO Zhi-hong, ZHOU Hui, ZHU Qi-chen. Optimal
generator excitation controller based on grey prediction

Power System

control algorithm [J]. Power System Technology, 2006,
30(5): 81-85.

(10] AEHRE, XIZEk, THIZR, 5. AT a2 il e
R ML) AR R BL[T]. 4k Lg%, 2007, 35(6): 34-37.
CUI Zhao-hui, LIU Xian-lin, WANG Ming-dong, et al.
Simulation of generator using  grey
prediction excitation control[J]. Relay, 2007, 35(6):

synchronous

34-37.
(11] &y, PEssE R g LN M. 6 HUbk Tk
Hi A, 2001.

[12] Soroush M, Soroush H M. Input-output linearizing
nonlinear model predictive control[J]. Int J Control,1997,
65(6): 1449-1473.

[13] Lu P, Pierson B L. Predictive controller continuous
systems[J]. Int J Control, 1995,63(3): 633-647.

Yk HHA: 2009-02-09;
fEEE T

Haz (1977), 5%, SAIARNF, TERFELHZ%
5k g AR 69 A7 5 42 %) T4, E-mail: xiaozhihong@
chinasperi.sgcc.com.cn

EOH(1976), B, HAIARR, TEAFLHEAL
5 9k AR 69 AT B 4% ) TAE;

oM (1976), %, HAIENT, TEAETLHEA%L
MRIE A,

&E HEF: 2010-03-23



