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Fig. 1 Decision-making logic
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Fig.2 Framework of regional power network
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Table 2 Results of faults simulation

Vol A GA fi i Al B ) 9 45 SR
00000110000000
1 0000000000 000001000 2R %1 iRk
11(—D1I(—D1(—D1
00000110000000000
2 0000000 000001000 £ 1,4 Mk
11(—D1(—1111
00000110000100000
3 0000000 000001000 £k 1,4 Mk

11(—D1(—D111

% 2 A AR R T ORI SR B R
J7 {5 B R 26 2 AURIER 3 410 A AE 1 A BR
2P R R, 7 HA R R, RAEM R E 2 TIR
UL L GA i B PR A S I i By 40 40 45 BE 45
TEBR BRI PR 2 R AR AR BATAE — 5 W Z A DL R R
A SRR I A A0 U e BT GA T AT RE AR
P TE ) 4 DR SR A L AR B A e A A RS PR RE L S
P GA #EAT BB 531 6 I ek

D7 HEA R LW Akl 5 2 D Jr oo iF 2 4
Wrig eSS 2 A ERPIEFEIL 6 L5 5. &%
AFH A% 6 41552k . MIZML T
THEGAZRTUER  ZRREEZL 5 M AW
BRI AT BE PR UIE LE B A9 4 1B (36 32 AN A . BT DLAE
LR 9 28 5, T B K <5, 0 R TIE &R 48 AT g 1, 7T
YN K

5 H£iE

AR SCHR Y T — T X e R £ S U P B
BOUHY X MR BER I R G . IR R GLRE S B
A FE R 55w B AP R AR s T A —3E
Bl 47 PR AP KF- L SR R

DSIATIT GA BN TR REF 5 on, HA
R R AR BA R PERE R BBl 3% T b T il R
[ 880 203 T2 PR A 2R 8 Y AT S A DR B E S I

2) A DX Il R RE AR 3 AR AL B M A T I
A ERIP SRR 20, B RA A S5 & R
T g 0 AR R AT S X R RO AR AR AR

3 AE LRI FR G DI Y H 0 {5 L kA )
W . M4 S5 o BE A S VR DR 3L RE A5 S AR L 2 T it



2008, 32(17)

® » #%

h, A &

b PR 4P 2 58T 1 52 B Y S AR SR, O B S T A%
GUJ5 & PR AP A ) B T A TR AL

£ % 3 B

C1] B M. o 25 9 0 9% K A5 B AAE 2 . (—) NI B 2k 21 2555 B
. B R 5 E B01K,2006,30(1) 1149,
XUE Yusheng. Space-time cooperative framework for defending
blackouts: Part |
defending. Automation of Electric Power Systems, 2006,
30(1): 1-9.

(2] e/MR, A ZR &R, RS & (R BF 9. Bl R A9k,
2003,27(11) :45-47.
XIONG Xiaofu, ZHOU Jiaqi, ZHAO Xia. Research on fast
operating backup protection. Automation of Electric Power
Systems, 2003, 27(11) . 45-47.

[3] £8, EEA. BEELHAMRRPBE TR B RE AN,
2002,26(22) :62-65.
WANG Ying, WANG Yudong. Configuration scheme of super-

from isolated defense lines to coordinated

WANG Huifang, HE Benteng. Transmission line aggregate
protection and its implementation. Power System Technology,
2005, 29(14) . 49-53.
(8] AR, AT, B SCF 5. 43 J2 3 N XA 3 R 6 19 5 3 A
LB MRS A, 2007,31(3):72-77.
WU Kecheng, LIN Xiangning. LU Wenjun, et al. Principle and
realization of the hierarchical region protection system for power
system. Automation of Electric Power Systems, 2007, 31(3):
72-717.
COT W, MRl , == B 07 . 55 B T ast (B 00 1 HE A /N Al 2 I 45 1y el
17 P As B2 W, ) R4 A B4k, 2007,31(13) :88-92.
PAN Chong, CHEN Weigen, YUN Yuxin, et al. Fault
diagnosis of power transformers based on genetic algorithm
evolving wavelet neural network. Automation of Electric Power
Systems, 2007, 31(13): 88-92.
(107 R, FhA B BRAGAR , 45, e ) 7208 25 50 K8 12 K7 19 N1 e 92 1)
2y R I RS A 8K, 2006,30(6) :57-60.
XIONG Hao, SUN Caixin, CHEN Weigen, et al. Artificial

immune network classification algorithm for fault diagnosis of

high voltage line pilot protection. Automation of Electric Power
Systems. 2002, 26(22): 62-65.

(4] Emel. I Agent SCHUHT 19 H WS & - 9. B 1 R A sk,
2005,29(21) :57-61.

power transformers. Automation of Electric Power Systems,
2006, 30(6): 57-60.

[0 ARZD T, PNVAE I L X BA , 45, 3 T 3ol 1 550 1 1 T el IR e 5 or
FIBRE . R HAR ,2000,24(5) :52-55.

WANG Xiaoru. Novel backup protection system for the electric DU Hongwei» SUN Yaming. LIU Hongjing. et al. Fault

power grid using Agent. Automation of Electric Power
Systems, 2005, 29(21); 57-61.

[5] B . EReah. 3L T 1 7 Agent Petri W 1Y) 3805 £ 4 52
530, i RS A 84, 2007,31(18) :43-48.
TONG Xiaoyang, WANG Xiaoru. Agent-oriented Petri net

based modeling and dynamic behavior analysis of wide-area

selection diagnosis and isolation of distribution networks based
on genetic algorithm. Power System Technology, 2000,
24(5); 52-55.

[12] E/NF, 850 B g A 58— 308 A S 8RR S . 74 242 . 78
2 5l R A R 2002,

backup protection system. Automation of Electric Power
Systems. 2007, 31(18) . 43-48.

(6] ik Bk b, 4 %, T £ Agent 1) BB IR Z SR &R
4. M AR, 2005,29(14) : 15-19.
SU Sheng, DUAN Xianzhong, ZENG Xiangjun, et al. A multi-

2 Oasl—, 5. @155 HEAE AL, 220K
FE U ARR BB R 5N L RAAATFREAK,
E-mail: wang yang(@ smail. hust. edu. cn

FRAR954—) . B . L . #HZ. T EMAFT .0 H A
Gouk AR Rk AR KA,

Mk E(1980—) %, MR A, EZHAF @ F
MEIEILE L Tk,

agent based wide-area current differential protection system.
Power System Technology, 2005, 29(14): 15-19.

(7] EE05 TN s R B A A IR R LS 8. s 4 R, 2005,
29(14) :49-53.

Regional Power Network Intelligent Protection Based on Genetic Algorithm

WANG Yang', YIN Xianggen', ZHAO Yijun®, ZHANG Zhe'
(1. Electric Power Security and High Efficiency Lab, Huazhong University of Science and Technology,
Wuhan 430074, China; 2. China University of Geosciences, Wuhan 430074, China)

Abstract: By studying the application basis of wide area protection, an intelligent protection system based on regional power
network information is put forward to work in collaboration with the currently used main protection in strengthening the
capability of power system relay protection and simplifying the backup protection. In the meantime, owing to the fact that wide
area information is easily disturbed, lost and distorted, while not fully considered in current wide area protection principles, the
decision-making and working mechanism of a new regional power network intelligent protection is proposed including the state
correlation-based regional protection principle and the genetic algorithm-based fault identification principle. A fault
mathematical model based on the genetic algorithm is developed. The simulation results have verified the validity and good

fault-tolerance capability of the model proposed.

Key words: regional power network; relay protection; genetic algorithm; fault-tolerance capability
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