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Fig.1 Principle of fault current detection
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Table 3 Simulative results of triple faults
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for three algorithms
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among three algorithms

4 HHit

KU AL A5 DG I A TE L 2k i 2 Bl A2 HL45 7 1

T 070, 345 TC FEL 2 3% 1 3 s 67 7 F BT IR Pk A
AR SCHRE HE G — 1B T H 4R % A TN 485 1 1 DA R 4%
1EJ7 1) A FE R AR 2 RS TF I 0 R 2 o A R i
S, XTI O pR BRI I PR pR B HE AT el it | 740 A
H FTU AL (e B EAT X BEE A, [R) s A SC 4
T —F LT BPSO HiE M GA W —HEHIR A Bk,
X IR HL ML 2 1 T PR 4 8% a0 A I B DX B 7 K IX
B A7 ] 881 e A8 oAy — 4 1) P 0 SR A A 1 PR B3
A ) Joe e i () 8T 32 5 6 ) D ORU b 8 a2 AR AL A1
e f v 2 ASFREEE RN T 765 A — AR
EAR 5 e B R AR AT (R B A e fL 33 | ff BPSO
BE A GA 7E3E {2 B2 v AH BB S Bh X Bk
RS, D5 AR SR BPSOGA i b T
— M Z B\ X DG I A TC HL 28 4 10 %50 F 7 B
WA BRI, BEAT — 2 A X T AR S BAKIH
B VA A A7 SR DX B, A TG T Bt s A BPSO B3
A GA WS B AR B B ) 1 ok B 8 Y
MR PEAR

SE k.

(1] BB 2 e ) 5 A 08 i IR 45 e () ).
ALHL TR 2441 ,2008,28(29) : 11-15.

QIAN Kejun,YUAN Yue,SHI Xiaodan,et al.
environmental benefit of distributed generation[J]. Proceedings of
the CSEE,2008,28(29):11-15.

[2] OCHOA L F,PADIHA-FELTRINA A,HARRISON G P. Evaluating
distributed generation impacts with a multi objective index[]].
IEEE Transactions on Power Delivery,2006,21(3):1452-1458.

(3] BRFEIE AR, ik dst % 3 vk AE 2 43 A X R 17 18 ol T L R v
BIRTHI[T]. o T AR 224 ,2011,26(3) : 175-181.

MA Xiufan,CUI Huanjun. An improved genetic algorithm for

Analysis  of

distribution network planning with distributed generation[ ] ].
Transactions of China Electrotechnical Society,2011,26(3):175-
181.

(4] PNEAT BRIRAL 40, 45, 5 40 sl SUC v 199 14 g st 5 578 7
Z[J]. HMEAR 2013,37(6) : 1645-1650.
SUN Jingliao, CHEN Rongzhu,CAI Shi,et al. A new fault
location  scheme for distribution system with  distributed
generations[J]. Power System Technology,2013,37(6):1645-1650.

[5] Wbz SR es el A5, A3 AU I B A Al o R gE 2 T
WFFE R R IR [T]. 4R 2010,34(11):43-47.
KANG Longyun,GUO Hongxia, WU Jie,et al. Characteristics of
distributed generation system and related research issues caused
by connecting it to power system[]J]. Power System Technology,
2010,34(11):43-47.

(6] FNIG Al X, 43 2 Fh X C H PO 26 3 D 47 5 6 11 43 BT (7 1.
M A 2009,33(8):104-107.
SUN Ming,YU Juan,DENG Bo. Analysis of impact of DGs on
line protection of distribution networks[J]. Power System Tech-
nology,2009,33(8) :104-107.

[7] XUF% IR BRAR 55, IR ST TE & DG L H 0 i i 5 7 04 17
JHIJ]. T AR ,2013,28(5) :280-284.
LIU Bei,WANG Feng,CHEN Chu n,et al. Harmony search



% 6 H G WL 5E L FET BPSOGA 1 25 XU HE L2 i1 I v, £ o i 5 X B 5 for @

algorithm for solving fault location in distribution networks with
DG[J]. Transactions of China Electrotechnical Society,2013,28
(5):280-284.

UL ARAER RO, 5. 5 ki fR 7 Bl 14 o A 2R IR 7 i
HL I A A A A RERIT S (], A R P T 24, 2010,30(22) :37-
43.

WANG Jianghai , TAI Nengling, SONG Kai,et al. Penetration

—
oo
[}

level permission of for DG in distributed network considering
relay protection[J]. Proceedings of the CSEE,2010,30(22):3743.
[9] THUKARAM D,KHINCHA H P,VIJAYNARASIMHA H P.
Artificial neural network and support vector machine approach
for locating faults in radial distribution systems[J]. IEEE Tran-
sactions on Power Delivery,2005,20(2):710-721.
[10] X gk gk/ANDC, A5, e i A A i e b B0 7 Bk AR 9 (T .
ML AR, 2011,35(11) :253-257.
LIU Jian,ZHANG Zhihua,ZHANG Xiaoqing,et al. Modeled
fault isolation and restoration for distribution systems[]J]. Power
System Technology,2011,35(11):253-257.
[11] FEdEsR, 7 4 =X V5 0% T He I B s 47 9 182 FBIFSE (D). T
TR Tl R4 2011
WANG Jingiang. Application study of fault location for dis-
tribution network containing distributed generation[D]. Guang-
zhou ;: Guangdong University of Technology,2011.
[12] XU ak/NPC TR A, 45 7 430 2 A Y5 F IO ) 8 I 2 827 0.
W & 8E F 31k ,2013,37(2) . 36-48.
LIU  Jian,ZHANG Xiaoqing, TONG Xianggian,et al. Fault
location for distribution systems with distribution generations
[J]. Automation of Electric Power Systems,2013,37(2):36-48.
R | 228, A=W, 45, e I Ak 2R G v /N B U 4 b R X
BoE ik ()], T E AL TR ,2012,32(13) :103-109.
ZHENG Guping,JIANG Chao,LI Gang,et al. Method of fault
area & section location for non-solidly earthed distribution
system[J ]. Proceedings of the CSEE,2012,32(13):103-109.
[14] 5Bk SRASHE. T e I X 18] 3 A7 1 07 G 3k ().
i AL T AR %42 ,2010,30(13) : 34-40.
GUO Zhuangzhi,WU Jiekang. Electromagnetism-like mechanism

—
—_
w

[

based fault section diagnosis for distribution network [J]. Pro-

ceedings of the CSEE,2010,30(13):34-40.
[15] 4% WAL, E 580K 45, 47 U 33 52 45 43 BT (4 T FL 0 i B 2 2
WFoE ()], P EEAL LR ,2013,33(28) . 130-136.
LIANG Rui,JIN Zheng, WANG Chonglin,et al. Research of
fault location in distribution networks based on integration of
travelling wave time and frequency analysis[J]. Proceedings of
the CSEE,2013,33(28):130-136.
PRI PREY  ARR A, B M R RIR A ORL T RE SR (D).
LT R 4], 2008,28(31) :36-41.
LI Zhenkun,CHEN Xingying,YU Kun,et al. Hybrid particle
swarm optimization for distribution network reconfiguration [J].
Proceedings of the CSEE,2008,28(31):36-41.
SN XS S gs A B T O£ H bR RS T
L A ARSI E AR ()], HLMEEAR (2014 ,38(12):3405-3411.
WU Xiaogang,LIU Zongqi, TIAN Liting,et al. Energy storage

[16

—

[17

—

device locating and sizing for distribution network based on
improved multi-objective particle swarm optimizer [J]. Power
System Technology,2014,38(12):3405-3411.

2B IC T E A SR A BT Tk R R SRR 00 B R
TE PR P BB AL [T ). D R GRS 4 1 2000,37(7) :35-39.
LI Chaowen,HE Zhengyou,ZHANG Haiping,et al. Fault
location for radialized distribution networks based on BPSO
algorithm[J]. Power System Protection and Control,2009,37(7):
35-39.

[18

—

LRI

4 F(1976—),F AT A R
ROBEMAEFH HE HRF A EA
RO E SN ELENF 525 L W
At IR H AR (E-mail : jintly@fzu.edu.cn)

Fd (1991 —), B A EmMA MLt
BER AR B T7 6 A Bl W R ik 2 5 ) BB

b % DA

% % (1990—), B, ¥k ErAA A+
BERA R T @A E N RLT BN 5 ¥ E 54

Faulty section location based on BPSOGA for distribution line
with wind turbine generator
JIN Tao,LI Hongnan,LIU Dui

(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)
Abstract: Since the traditional methods of faulty section location could not be applied to the distribution
line with DG (Distributed Generation),such as wind turbine generator,the traditional switching function and
fitness function are modified,a unified positive direction of switches is assumed,and a binary system mixed
algorithm based on PSO (Particle Swarm Optimization) algorithm and GA (Genetic Algorithm) is proposed,
which adopts the strategies of double-population evolution and information exchange. Two sub-populations are
generated in the beginning of optimization. They do not interfere with each other during the evolution of
each generation,but share the information of this generation after the evolution and select the optimal
information for the next generation until the final optimal solution is obtained. Simulative results show that,
the proposed error-tolerant method is immune to the quantity and location of grid-connected wind turbine
generators and suitable for both single and multiple faults. Compared to sole binary PSO algorithm or GA,
the proposed method has better performance,faster convergence speed and much lower premature
convergence probability.
Key words: particle swarm optimization algorithm; genetic algorithms; binary system mixed algorithm;

wind turbines; distribution line; faulty section location



