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Fig. 1 Framework of wide-area power network
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Tab. 2 Fitness of fault identification codes in
normal operation
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Tab.3 Fault identification probability with
right information
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Tab. 4 Fault identification probability with
lost information
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Tab. S Fault identification probability with
error information
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Fig.2 Flow chart of protection algorithm

3 BHIFE

U E A SCH WL R RGBT A RO
PSCAD/EMTDC # # iy IEEE 10 #l 39 7 /i i [
ARG AT HAE . 7 B R G M LR B K H 3L
G5 W E 3 Frs

3
Fig. 3

IEEE 10 #1 39 ¥ R & %
IEEE 10-generator 39-bus system

Ak R 2 PR S B A R ) D RE A A
ARG 05 B BAT 0 Bl 4 v Y ) B L
A0 A BR DX I 15 8 S B R A . AR SC LI 3
P OR3P DXk 45 B X 4 AE 2R Ly R BEZR B,
o3 9l A SRR IR SR AR XN 4 TED B AL LR 4 3
VEAG B - FFBEHLECE 10 457 3h1E (5 B AHE B B 2k 5
15 EVRE 15 0 0 0 I R o ST SR A 3 X o A R A
X G TCA I BRI E . Bl L SE S 100 1K
GE it 92 g 2 R W B R AE i MBSO L DR 4

100
< 80
¥
E 6o}
=
i’,‘; 40p
E 20t
# 0 /
B 134 Bs 31412 13 14 l 16 l|4lh1|(,/zo
BRRARMGH
(a) LR L, WOk
S
¥
E
oR
X
<
R
s
& y >
0 % g
By 134 B 31412 13 Ly Ls Lg 11411\11()]20
R BB
(b) BEEK B, Wl

— BKfE; - - BME; o PISE

B 4 7o PR A B0 PR T AR R 2
Fig. 4 Fault identification probability with system fault

PN 4 m] 10 4 B CO) Y AR 37 0 40 I oo 4

17



2011, 35(9)

® » £

h, A @ 1

9 i PR PU AR SR A 5 B Bk s R Rk B 10 fif
(17 0 T Y REIA B 70 26 LA b, AT LAAR S b, 552 3 e
WU FAT B0 e 1) A B R A S

2 % x

L1 B . o s O 90 0% K455 B A ATE 22 < (—) DAL By 2k B 2555 B

W10, W )1 2% A 31k, 2006, 30(1) 1 1-9.
XUE Yusheng. Space-time cooperative framework for defending
blackouts: Part |  from isolated defense lines to coordinated
defending[ J]. Automation of Electric Power Systems, 2006,
30(1): 1-9.

[2] BEGOVIC M, NOVOSEL D, KARLSSON D, et al. Wide-area
protection and emergency control[J]. Proceedings of the IEEE,
2005, 93(5): 876-891.

(37 gRPR2. s gk by 37 15 5% 242 1 3R 48 14 WF 5 912 o B 166 v IO 22

AR aE LI, i i LR 2R 2004, 24(7) 146,
ZHANG Baohui. Strengthen the protection relay and urgency
control systems to improve the capability of security in the
interconnected power network[J]. Proceedings of the CSEE,
2004, 24(7): 1-6.

[4] d it , sl . bRod <77 o 55 56 T 5030 M908 L) 35 6 R 3 R 458

SEELLT ] B ) R 48 H 31k ,2008,32(10) £ 32-36.
MIAO Shihong, LIU Pei, LIN Xiangning, et al. A new type of
backup protective system in wide area network based on data
network[ J]. Automation of Electric Power Systems, 2008,
32(10) . 32-36.

[5] EISSA M M, MASOUD M E, ELANWAR M M M. A novel
back up wide area protection technique for power transmission
grids using phasor measurement unit[ J]. IEEE Trans on Power
Delivery, 2010, 25(1) . 270-278.

[6] EBE%i , HOPKINSON K M, THORP J S.%. | il Agent 93
B S AR L ) RS A 84k, 2005,29(21) . 57-62.
WANG Xiaoru, HOPKINSON K M, THORP J S, et al. Novel
backup protection system for the electric power grid using Agent
[J]. Automation of Electric Power Systems, 2005, 29 (21):
57-62.

L70 DA S i A X A . T A 066 L 50 B B Y ) S 4 o £ 7 5 1

WEFELT ] [ L T AR 2441, 2006, 26 (21) : 8-14.

CONG Wei, PAN Zhencun, ZHAO Jianguo. A wide area
relaying protection algorithm based on longitudinal comparison
principle[ J]. Proceedings of the CSEE, 2006, 26(21) . 8-14.

(8] vE Mgy, Fr AR, 003 7, 45, B T8t 1% 57 1% 1) DX 48 A T8 Y i A 3

LJ]. W R 58 B 34k, 2008,32(17) :40-45.
WANG Yang, YIN Xianggen, ZHAO Yijun, et al. Regional
power network intelligent protection based on genetic algorithm
[J]. Automation of Electric Power Systems, 2008, 32(17):
40-45.

[9] LIN Xiangning, KE Shuohao, LI Zhengtian, et al. A fault
diagnosis method of power systems based on improved objective
function and genetic algorithm—Tabu search[ J]. TEEE Trans
on Power Delivery, 2010, 25(3): 1268-1274.

[10] TAN J C., CROSSLEY P A, MCLAREN P G, et al
Application of a wide area backup protection expert system to
prevent cascading outages[ J ]. IEEE Trans on Power Delivery,
2002, 17(2): 375-380.

[0 FHIFURR VI , 5. 3 0 2 AR FE I 19 A BR T ke s AR 7 43 X 5
B i e (7. Hh B AL AR 24 4%, 2010,30(7) 1 1-7.

YIN Xianggen. WANG Yang, ZHANG Zhe. Zone-division
and tripping strategy for limited wide area protection adapting
to smart grid[ J]. Proceedings of the CSEE, 2010, 30(7); 1-7.

[12] ZRPR 2% P IR sk 9T 45 A B 304K b FR 3 2R 8 1 43 X I U
Skl ] I RS A 3K .2010,34(19) :48-51.

LI Zhenxing, YIN Xianggen, ZHANG Zhe, et al. A study of
zone division on limited wide area protection system [ ] ].

Automation of Electric Power Systems, 2010, 34(19): 48-51.

FHRKXAIT) . B AL HEARAE. ZTLZHA
FTEUARAARBRP SEH AR AADFRIEK,
E-mail: 1zx2007001(@163. com

FRMIAE—) . B ML HE . EXHATE .0 HFR
KUY BIRY E R AR EEREEH,

ROHA962—), B HR EZEHET A0 A
KU BBRY R BN,

Wide Area Protection Algorithm Based on Multi-information Fusion

LI Zhenzing, YIN Xianggen, ZHANG Zhe, HE Zhiqin, FENG Cancheng
(Hubei Provincial Electric Power Security and High Efficiency Lab, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract: As wide area backup protection needs multipoint information to identify the fault element, high fault tolerance of the

protection algorithm is the key to its correct operation. A novel wide area backup protection algorithm is presented based on

wide area information fusion. Fault identification coding is formed according to the structure of the power grid, and the fitness

and state expected function is constituted by the operation information of conventional main/backup protection and breaker

status. Finally, the fault probability is calculated using the pre- and post-fault fitness function to realize the fault element

identification algorithm. Simulation test based on IEEE 39-bus system demonstrates the effectiveness and excellent fault

tolerance of this method.
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