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Abstract; This paper studies the topology analysis of power nerworks from the point of view of DEDS and proposes a
coloured Petri-net for the elementary analysis unit and a coloured Petri-net based topology analysis algorithm. In the Peiri-net,
most tokens represent buses in powver network topology. the color of the token represents the node set of the corresponding bus,
and most ransitions combine two buses with the same nodes inte one bus, Comparison with the mraditional algorthm and identi-
ficaton of the electrical 1sland and nodal connectivity of a model systemn demonsirate the feasibility and effectiveness of the

coloured Pelri-net based analysis algorithm.
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2 E249H R Petri MR E A2 (Basic
concepts of power network topology analysis
and Petri-nets)

2.1 £89¥(Power network topology analysis)
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2.2 Petri F(Petri-nets)
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Fig. 1 A typical Petri-net
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2.3 A Petri M {Coloured Petri-nets)
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3 BEXSTRTHER Petri MIEEN Coloured
Petri-nets for elementary analysis units )}
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B2 HA5HTE U PetriP
Fig 2 The Petri-net for an elementary analysis unit

1) BEfir.

BERR s+ A PERMAMKER. BN K, ~ Ky
53X Ky ~ Ky H0U8, Po RILHE . Ky, BER
BE.Py RAEETLHENEER, K R EEEAH
HREW, Ky, MES T MIEM.

2) SHEBGERYEE .

WA KREA AR E L. PER
MEMBARTSHFLBEAUH KERNHSEE
BMEREEER R TS HEaETE
BER—Em EHOLIET, B, Ex e | E R
I E B HWE, BEGIE,E,, Bl /ATTH
E\,E, B E; HEER—E 8 Nall 7% E.

Py HBE AR nyy o npt ISR KR HT
ny ~ n Mm AILHFHLE. PSR, R fEE
WHEH, MBI AIn, .o, RTEEEKL
B mATtn ~ n, B K(lgigMNSRER
ﬁuq.fl:ﬁ:ﬂ{ n,-l.na} 1ﬁ¢' i) & E, . & Ef}EUE
FFk K M B R RITHE, i n,npt € G TR
EFERK(<isM)A-NERETRTTEX K
e ESMERAFRX K FTH. K. Ky B Ky 19
S BEBRAEABREE C. Ky, -1+ ER—
TS PRBE o = inonpo gt REE—&
BAERSHN .0, MmO

3) 1.

s . TP T . TS TE . TR EL R TB
L ETEPA M 43

TP EFEH — AP ER, —M&H PR
—/NHi i K BE AT TP AR IE 80 R 4 453 B S A AT i
{‘.’\Hﬁ |H1.i'12,"'nnm$ ﬁ.ﬁiﬁﬁpij cp = iﬂ1} ﬁc: =
ingong, ., nn BIENSE RGN o F2EE D
KRR, e, R 5% P EFT. TP M TR
AEYBAERSSETE N A AAE TP E1E
MIERRMAEEFEH LA PEHY — KB I E
B}, Fodp F it 4 12 Je i e

TSETHHETWMAERE-—- MU Bk
KER ZBIHREREABAERON TSR
oo WifE —8, BRI e = o) U o, 7,152
SHIHENR TSEINP RN, RELHXER D
BWAEFRWOSH o 0 o, AHENBERT, B o
Moo | | ABKE TSELTRERRZERENEE
HETAFME S E—R. .

TRETRE-PHARER, HET I8 E
B TREETEAD SRS MG, Hpaimfs B s M,
BT HEr 0 A BT )4 PR [ S 5 o A5 88 4 5 18 R AT
TREZMNFP TR LBRE.

TB AT A —THAPEMR.—ITEA KEMN
M— 8t PEERT. T Al , WA P BE AT fi
AKEFRBREW o e, MIRFHERESM ) =
¢ - o SETEIBIEH K P BT TB 2ERE MDY U BB &


http://www.cqvip.com

55 B REER ST & Petri RT3 729

RE TBEFHMIEARTEEERIE M TN
TR R .

4) FIHiHmIR.

Hlgig MBHEKAEG NEFRKE—
’i‘%ﬁ,’%mﬁﬁfbinmnﬂl ,ﬁq:' ;] 6 E, fl;2 6 E
AMRARX K, Wi ERRTES, SFXKF
Wr MUEERT K, T4 M. B Py H—T4H. 816N
1B By Ent EEFT g B —P4 8, Nul £ ]
i B B 4 1

5) A .

B 29 Peri WA WWELW. ER Ky, HS
Bt oA AT TS B RN, HENKT
PREXHEL, WX TSTEL28EM, TLL3
BOEF Ky A4, T TR B RMEN, Al
LIS & HIE, Ky, B 4B aIGEM= LM . =4
Znf  TSTILRRKERZE  EREGAEREEE
TR A AL A,

6) HILEFTHHRERBTER.

Y P HEIAN Null 94 e, Petri WM& 1HiE
A7, Bl e, BB Ky, AR TS M BN
Kyo: PH—TERBE—-TEA, T HBAREY
B B 0, B R D S S MHE R G
4 ET Petri MPWGESTEERSESRA

7B Lt 8t (Petri-net based topology analysis

algorithm and comparison with the traditional
method )
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4.1 BT Petri FIAIEE 5 4T 8% (Petri-net based
topology analysis algorithm)
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5 HER RS E LM (Simulations on a model
system )
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Fig. 3 A model system

21 T 1HAE
Table 1 Breakers of substation 1
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TE 1l BEHAESFREEAT TS A SR 188
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Bl 2 UABERENT RLE.
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IHFAHESSE 3132, BT HREMNE R
AHHRMFIFF. - FHEIARETERX
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WEH G Peui): N =6, M =5, E = [1,2,

HE IR IT i+ ¥ % 5 3 G 3,4.5, 61:;HIEFIRT K, ~ Ks WBESH, 2712
K (1,2 K *{4,7) {1,41,12.31,12,5;,13,51 f115,6} .17 Petri Mk
K; *{1,3) & #(5,8) . o e
e (1.4) X, v (6.8) S REIRE R AT TRK: TRE LEEES
K (2,5) K (1,8) 1 FTREL,BFSEH 2,35 6. 5f7dB$
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Table 2 States of the Petri-net in Example 1

i el Sk e ST RAETT

1 Ky K2 Ke, K, Kq, Ky B Pg:i1,2.3.4,5,6, 1,80 K2l !} B B TB

T K. K2 K5 K. Kq, Ky By P:11,2,3,4,5,6,7,8 ™ TP P

3 KK, K K. Kb Ky B Po:12,3.4,5,6.7.8H; Kyg: i1 TS, 2567.83TR TS, ;TR TS,

4 K. K Koy Ky Ky B3 Py:l2,3,4,5.6.7,80; Kyp:[1.2] TSys628, TR TS;TR T5,

5 KK Ko, K3 H; P:l2,3,4,5,6,7,8)5 Ki: 11,23 TSs62.03TR TS TR TSs

6 Ke-Kr.KsH: Py:12,3,4,5,6,7,8%; Kig:11,2,3.64 TS;25: TR TS;TR TS:

1 KK #H; Poil2,3,4,5,6,7,8]; Ky:l1,2,3.6,8 TS,.7; TR TS TR TS;

8 K;H; Py:i2,3.4,5.6,7.8]; Kyp:i1,2,3.6,8,5 TS, TR TR TR

9 EK;H: Pp:i23.4,5.6,7.81; K, K0 11.2.3,6,8,5] TB TB TB

10 K #H; Ky:11,2,3.6,8,50; P: 4,7 TP TP i

11 K& Ky:11,2,3,6,8,5]: Po:itl; Ky: |4} T5: TR TS, ; TR TS,

12 K;p:11,2,3.6.8.5}0, P |7l Kg: 4,1 TR TR TR

13 Pl Ku:i1,2.3,6,8,50. 14,7 Ko:14.71 TB yi:! TB

14 Kp;:11,2,3,6,8,50. 04,78 Pt | 12

3 BRPRAETREHEL Fd4 BBARKMER
Table 3 Buses of the model system Table 4 Branches of the mode] system
AP I (. 2 31 32 -3 Iy L Ly Ly L
g L 2 3 4 5 6 MR (3,100 (4,9 (7.13) {12,14) {18,19)

T

12,3568 4,7 9,12 10.11 B.M,15167,18 19.20

MR R (1,4) (2,3 (2,5) (3.5} (5.8)
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Table 5 States of the Petri-net in Example 2

¥ e Bk vih: ke WMSTET AETiE
1 KK, K. KL K H: Py:11,2.3,4,5,60; Kpel | B TB TB
2 KL, KL, KL KL KsHs Pr:11,2.3,4,5,6 TP P TP
3 KKKy K Ko H: Pyii2,3,4.5,60; Ke:ll} TS125.4,5:TR TS;; TR TS,
4 K3, K. K KsHi Pp:12,3,4,5,61; K: 1,4 TS 14,55 TR TR TR
5 KKy, K KsH; Poei2,345.60 K:ll4h K:l1,4) TB B TB
6 K21K3-K4;K5ﬁ; K7:|114}; P1:{2.3.5,6} P P TP
7 KK, KK H K14 Pil3,5.60; Ks: |2 TS.3,45: TR TS i TR TS,
8 KK K:H; Pp:l3,5,61 Ko:il,4|: Kq:i2,3] TSy 4.5; TR T5:.4; TR TS,
9 K, KsH; Ppil3,5.615 Koo |44 Ke:i2,3,5 TS4.5; TR TS4.5: TR TS,
10 KsH; Py:l3,5,60; Koo ll,40; K:12.3,5] TS ; TR TS,; TR TS,
11 Py:i3,5.60; Kp:il.4l; K;:12,3,5,61 TR TR TR
12 Pa:r!3,5.60; Kp:11.41,12,3,5.6]; Kp:12.3.5,6) TB TB TB
13 Kp.i1,4).02.3,5,60; Ppui TP
333(1m Chiness)

6 it 51}iE (Conclusion and discussion)

AN EHBGHERAREAEHIRTHARSK
FESWHE, RE TEES TR TN ESERER
TR THE A Peti B, AS R RE &, S MK
BEFREERER S A FWTE B ERE T
ETEHA Pemi MRS LTE R, I SHAESRE
RETHEBNEGRERSETTRHE. EESHELR
LT . ETEE P AN EE L ERBLX
EH.
BEMHERELZETAN FXHELFEH
T EEIFRME] W EFREARES S I LM
B Pewi FJEBE MM E L RBEH B Z TN
TFRERERWHE R, — P REHEIITHHE.
BOIEAG Petri P SR T A XRSERIIRA
RN T IT R

£ 3 ik ( References)

[1] Zheng Dazhong and Zheng Yingping . The current state and develop-
ng trends of DEDS theory [1]. Acta Automanca Sinica, 1992, 18
€2): 129 - 141 {in Chinese)

‘2] Zheng Yingping. Progresses in discrete event system theory research
and application (1) [J]. Contol and Decision, 1996, 11¢2):233 -
241 (in Chinese)

[37 Zheng Yingping. Progresses in discrete event system theory research
and application {II) [J]. Control and Decision, 1996, 11{3):329 -

[4] Yang C L. Yokoyama A and Sckine Y. Fault secuon estsnon of
power system using color time Petri nets [A] . Proceedings of Expert
Systems Application to Power Systems [C |, Melboume( Australia},
1993, 311 -7326

[5] Wu Jaw-Shyang. A Petd-nel algorithm for multiple conungencies of
distribution system operation [1]. IEEE Trans on Power Systems.
1998, 13(3): 1164 - 1171

6] Yu Exkeng. States Estimation for Power System [M] . Beijing: Wa-
ter Resources and Hydropower Press, 1985 (n Chinese }

(7] 7hu Wendong, L Guangyi. Yu Erkerp and Wang Xing The fast
calculation metbod of local power petwork topology [1]. Power Sys-
tem Technology, 1996, 20¢3): 30-33 (in Clnese)

[8] Yuman Chongyi. Pers Nets [M]. Nmjimp: Southeast Umiversity
Press, 1989 {in Chinese)

(] Lai Xiaoping. Electric load forecasting. power metwork topology

analysis and relaled problems [D] . Shandong: Shandong Umiversi-
ty. 2000 (in Chinese)

AL AEH B

WA 1065 4 R KERMME 45T 19854 1988 £ ]
W00 ELE IR A HEEBE YN TS0l 28 BEE
TRMEHEAATEN DEDS Bit S5 A RN Fa i3
e,

By 194 4 LR AFEEE 4 51965 SEFITE
B FILRRERER  FEHARTAN ST ESREMER. BS
HEERER R DL AL,

E R 1964 RKERIEE. T 1985 4. 1988 R ILE
RFEEELSORE - RN AEE AR


http://www.cqvip.com

