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Identification of fault area in power system based on colored self-modifying Petri nets

XIE Min, WU Yaxiong, HUANG Shu, LIU Mingbo
(School of Electric Power Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: In order to narrow the searching range of power system failure and avoid fault judgement of all components
successively, an identification method of fault area in power system based on colored self-modifying Petri nets is
proposed. Through this method, the fault diagnosis problem is limited to one or more passive network. First, a colored
self-modifying Petri nets model used to detect the fault area is built based on Petri nets. This model can interpret the
power network topology change, a discrete event dynamic process, caused by the breakers trip. All components are
assigned with color attributes and the weights of some directed arcs are variable in the model. Then, searching of the fault
area is realized by Java in the NetBeans, the developing environment of the software. Simulation results on 8-bus testing
system indicate that the proposed method can detect the fault area rapidly and accurately against single fault, multiple
fault and the complex fault with malfunctions of several protections and breakers. Furthermore, this method also
contributes to smooth subsequent process of power system fault diagnosis.
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Fig. 2 CSPN model used to detect fault area
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Table 1 State changes of CSPN

& AL MR JEFT CBay IR IR i) fHEREARIT WA IT fil R AZIT
1 Py,CBiassioinizaeasa [000000000000000000000000000000000] T, T, T,
2 P.CBiagsioninzess  [100000000000000000000000000000000] TSizesionisaeasso  TSis TS,
3 P.CBrigsionizessr  [100000000000000000000000000010000] TSyzesioiniszeasso  TSos TS,
4 P,CBsgg 10113262841 [100000000000100000000000000010000] TSsesionizzeosa0 TS TS,
5 PL,CBogio11.13.262841 [100000000000110000000000000010000]  TSes10-11.13262840 T T
6 Pi.CBogio11.13262842 [100000000000110000000000000010000] TSegio-n1320280. 75 T T
7 Pi.CBogsioniizacs4oss  [000000000000000000000000000000000] T T T
8  Po.CBosioarisasas4oas  [000000000000000000000000000000000] T T, T,
9 Pi.CBegionn260s414s  [010000000000000000000000000000000]  TSes10-11.13262840 TSs TSs
10 Pi.CBs 1011326284143 [011000000000000000000000000000000]  TSs 101113262840 TSs.10 TSy
11 Pi.CBio13260841.43 [011000000000000100000000000000000]  TSig.11.13262840 TS0 TS0
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gx1
% S T FERT CBay IMFRIA I & T WonAT MRAT
12 P1,CBi1,13-26284143 [011000000000000100010000000000000] TS11,13-26.2840 ¥ ¥
13 P1,CBi1,13-262843 [011000000000000100010000000000000] TS11,13-26.2840,13 Ts Ts
14 P1,CBo,11,13-262840,43 [000000000000000000000000000000000] Ty Ty Ty
15 Py,CBi1,13-26284043 [000000000000000000000000000000000] T, T, T,
16 P1,CBi1,13-26284143 [000100000000000000000000000000000] TS11,13-26.2840 TS11,1320 TS1
17 P1,CBi326,84143 [000100000000001000000000000000000] TS13-26,2840 TS1320 TS5
18 P1,CBis26284143 [000110000000001000000000000000000] TS14-26,2840 TS14-15,1920 TS20
19 P1,CB14.1921-26.28-41.43 [000110000000001000000100000000000] 1514192126 28-40 TS14-15,19.31 TS\4
20 P1,CBi5.19,21-2628-41.43 [000110000000001010000100000000000] TS15-19,21-26,28-40 TS15.16,19,31 TS5
21 P1,CBi6.19,21-2628-41.43 [000110000000001011000100000000000] TS16-19,21-26,28-40 TS16-17,19.31 TS19
22 P1,CBi6.18,21-26.28-41.43 [000110000000001011001100000000000] TS16-18,21-26,28-40 TS16-173132 TS5

23 P1,CBis.1821-262830324143 [000110000010001011001100000000000]
24 P1,CBi7.821262830324143  [000111000010001011001100000000000]
25 P1,CB1321-262830,32-41 43 [000111000010001011001100000000000]
26 P1,CB1321-26.2830,33-4143 [000111000110001011001100000000000]
27 P1,CB1321-26.2830,34-41 43 [000111000110001011001100000000000]
28 P1,CB1321-26.2830,35-41 43 [000111000110001011001100001000000]
29 P1,CB1321-26.2830,36-41 43 [000111000110001011001100001100000]
30 P1,CBisp1-26283036-394143  [000111000110001011001100011100000]
31 P1,CB21.26,28-3036-39.41 43 [000111000110001011001100011100100]
32 P1,CB31.26,28-2936-39.41 43 [000111001110001011001100011100100]
1001011001100011100100]
1001011001100011100100]

—_

33 P1,CB2126282937-39.4143 [0001110011
34 P1,CB2126282938-39.4143 [0001110011

—_

TSi617323540  TSis
TSi7.18323540  TS17
TS1832-35.40 TSs>

TS16-18.21-2628-30,3240
TS17-18.21-2628-30,3240
TS1821-26,28-30,32-40

TS1821-26,28-30,33-40 TS1833-353940  TS33
TS1821-26,28-30,34-40 TS1834-353940  TS34
TS1821-26,28-30,35-40 TS1835363940  TS3s
TS1836-373940  TSao
TS183036-3739  TSis

TS3036-37.39 TS30

TS18,21-26,28-30,36-40
TS18,21-26,28-30,36-39
TS21-26,28-30.36-39

TS262836-3739  TS36
TS26,28,37-39 TSs7
TS26,8,38-39 TS0

T821-26,28-2936-39
T821-26,28-2937-39

T821-26,28-2938-39

35 P,CBa1a628293841 43 [000111001111001011001100111100100]  TS12628.2038 TS2628.29.38 TS
36 P1,CBa1as28293841 43 [000111011111001011001100111100100]  TS125.28.2038 TSyanszs203  TSas
37 P1.CBaiasaossalds [000111011111001011101100111100100]  TSy1250038 TS4252938 TS
38 PI.CBaiasasaias [000111011111001011101100111100100]  TSy.0538 TS425.38 TSss
39 PL.CBaiosaias [000111011111001011101100111100110] TS5 TSh42s TS
40 P\,CByia3as4143 [000111011111001011101110111100110] TSy 0525 TS0 TS)s
41 P.CBunars [000111011111001011101111111100110] TSy TSy TSy
42 P\CByizsaias [000111111111001011101111111100110] TSy 2 TSy 23 TSy
43 P.CBuas [000111111111001011101111111100110] TSy, TSy TSy
44 P\,CBaias [000111111111001011101111111101110] & I I
45 P\.CByss [000111111111001011101111111101110] Ty T T
46  P\.CBoss [000000000000000000000000000000000] T, T T
47 CBy [000000000000000000000000000000000] K I I
4.3 EiEX L FHEE 2 WA AREEAR MR FE I Al i %, —

EIXFATC 4.2 W51 1, R ) TR
PP AT R R TR A S BT 0 v A T e X
%, TR 100 K SFERE LR 2 Pix.
IR A TN 2.6 GHz RUZALFERSE . N AF
7584 2 GB ) PC WL KA Java 5 55 gwFe 528

%2 SHIERAERLLR

Table 2 Comparison among three searching methods
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