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Fig.1 Distribution network with special loads
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Fault location and identification for distribution network with special loads
GAO Fengyang'?,LI Zhaojun',YUAN Cheng',QI Xiaodong',LI Xiaofeng',ZHUANG Shengxian®’, LI Haowu’
(1. School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Gansu Jiaoda Engineering Inspection Co.,Ltd.,Lanzhou 730070, China;
3. School of Electrical Engineering,Southwest Jiaotong University,Chengdu 610031, China)

Abstract: After the special loads are connected to the distribution network,the original distribution network’s
power flow become flexible and changeable, and the direction of fault overcurrent is not unique, which
makes the traditional fault location and identification methods failed for lacking self-adaptive,so a fault loca-
tion and identification method for distribution network with special loads is proposed. The system is divided
into several two-terminal sections to reduce dimension,the fault current information is mined from the data
measured by micro PMU (Phasor Measurement Unit) of terminal sections, and the fault direction criterion
based on the positive-sequence fault current is modified. Then based on the coding of the fault direction,
the quantum immune optimization algorithm is used to locate fault section of the distribution network. Finally,
in each fault section,the fault type can be identified quickly and effectively by using fault phase and the
node zero-sequence current. Case simulative results show that the proposed method can accurately locate
and identify the fault section of distribution network with special loads and effectively avoid the influence
of power system disturbance on fault location under non-fault condition.
Key words:special load;distribution network;electric fault location;micro PMU;quantum immune optimization

algorithm
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TableF1 Capacity and connecting node of special loads
Ak PN e (MVA)
ALY DG, 9 10
AL DG, 18 8
WA DG, 28 10
LD, 1 2.5+j2.2
LDs 20 1.5+j1.2

& F2 BEMPET X T S EPERT

TableF2 Regional end node fault status under single fault

AL PMU 01 X 415 1
e 1 3 7 10 12 15 17 19 21 23 27 29
) A6 914 885 915 918 923 -931 -897 -87.3 -89.4 -89.2 -90.3 F#
it 1 -1 -1 -1 1 -1 -1 -1 -1 -1 -1 0
AO 907 914 921 913 896 902 -91.1 -892 -899 -89.3 914 FH
? i 1 -1 -1 -1 1 1 -1 -1 -1 -1 -1 0
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TableG1 Multiple fault setting conditions

- W 1 E W 2 B R
R X (X BO R SRR PQ MR (KB WP S S s FHIQ
1 2 (4 Ag/200 7 QD ABg/100
5 (13) Bg/100 10 (24) ABC/200

2
(2) 15 2088 2% X 3 9 sl i B tR 2
& G2 HEHIEESIXET SRS
Table G2 Multiple Fault Arithmetic Area End Node Fault Status

. T PMU U 1 DX el 19
1
1 3 7 10 12 15 17 19 21 23 27 29
AO 936 894 -90.3 946 913 889 907 -883 -934 -89.9 -923 F#H
Y 1 1 -1 -1 1 1 1 -1 -1 -1 -1 0
) AO 874 -934 909 -923 887 -892 -941 -882 -929 873 925 F#H
ks 1 -1 -1 -1 1 -1 -1 -1 -1 1 -1 0
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Fig.G1 Simulation of QIOA fault location under multiple faults
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TableG3 QIOA algorithm positioning results under multiple faults

H [X 45k 5 o7 SN A [X 3558 o7 2 [X B 5 o7 S B A X B e v 25 R
[0, 1, 0, 0, 0, 0, 1, 0.6667 [0, 1, 0, 0]
1 0.50
0,0, 0, 0, 0] 0.6667 [1, 0]
[0, 0, 0, 0, 1, 0, O, 0.6667 [0, 1, 0]
2 0.50
0,0, 0, 1, 0] 0.6667 [0, 1, 0, 0]
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& G4 ZEMEIERBALS
Table G4 Multiple fault phase selection results

b 1 b 2
e AT R R R AE RV HAHES R AR R RV eSS R
1 0.72/11.7/16.9 L Eh (o 0.65/1.82/5.14 PIAR i
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(5) #FESR AU
MRAE bR AHEE ) WA 2R Y, e DX 9 0 = R e FELRLA 8B 20 0l N
112.2A. 137.6A, FIFHIESCHaC (220 FHE, 5E P AR ks S AR g oy A e R et e o

M H

0.71

QIA

A
o
~

0.1g 10 2 30 40 50
HEAAREL
& H1 3R AR E L
Fig.H1 Fault location of single-layer distribution network

DG VR4

50.6[

flIHZ
3
=}
o

494

0 0.1 0.2 0.3 0.4 05 0.6 0.7 08
t/s

H2 $ENECEEMBIILE 7

Fig.H2 Disturbance distribution of access distribution network




	202008014.pdf
	202008014_附加材料

