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Fig.1 Distribution network with T-coupling nodes
and single power source
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Table 1 Association information of causal devices
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Fig.2 Hierarchy structure for distribution network
with T-coupling nodes and single power source
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Table 2 Causal association device information
based on isolated region
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Table 3 Simulative results of distribution network fault location
BT Y F C S s’ L
AR 1 — — 2.24x10732 — [10000] 1
PR E =R 1 — 5.47x10"7 0 [10000] [10000] 1
BN @RS 2 — — 1.14x10% — [01000] 2
S s 2 — 6.66x10' 0 [01000] [01000] 2
ARSI 3 — — 4.55x10% — [00100] 3
IR 3 — 1.19x10% 0 [00100] [00100] 3
AR 4 — — 2.27x10% — [00010] 4
SRS 4 — 8.18x10'6 0 [00010] [00010] 4
ARSI 5 — — 3.62x10" — [00001] 5
PR E =R 5 — 2.76x10' 0 [00001] [00001] 5
AR Sk 5 S — 1 — [00001] 5
IR AT 5 S, 0.8 1 [00000.8] [00001] 5
ARSI 5 S, — 1 — [00001] 5
JEMARIR: 5 S, 0.75 1 [0.250000.75] [00001] 5
AR 5 S; — 1 — [00001] 5
SRS 5 S, 0.667 1 [00.333000.667] [00001] 5
ARSI 5 S, — 1 — [00100] 3
PR L AR 5 S, 0.5 4 [000.500.5] [00101] 3.5
EN @ AT 5 51,5, — 2 — [00001] 5
IR AERTS 5 S1 .S, 1.2 2 [00000.6] [00001] 5
AR SCE 5 S;.S; — 2 — [00001] 5
IR E A= RES 5 S1.S; 1.2 2 [00000.6] [00001] 5
AR 5 S,.8; — 2 — [10000] 1
SRS 5 S,.5; 0.5 3 [050000.5] [10001] 1.5
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Fig.4 Stability analysis of algorithms
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Table 4 Simulative results of distribution network fault location by two models
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Fig.5 Optimization process of fault location for
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Hierarchy model of distribution network fault location and its predictor-corrector algorithm
GUO Zhuangzhi' ,CHEN Tao' ,HUANG Quanzhen',XU Qixing' , HONG Junjie’
(1. School of Electrical Information Engineering, Henan University of Engineering,Zhengzhou 451191, China;
2. School of Automation,Guangdong University of Technology , Guangzhou 510006, China)

Abstract ; The complementary constraint fault location model lacks the strong multi-fault identification ability and has
numerical stability problem in decision-making,aiming at which and drawing on the advantages of algebraic
relational modeling,a hierarchy model of fault location in distribution network is proposed based on hierarchical de-
coupling strategy , which can effectively identify multiple fault. Based on the relaxation strategy and the quadratic
programming extreme value theory,the predictor-corrector algorithm is proposed ,which has global convergence cha-
racteristics and does not need to directly optimize the discrete variables decision. The simulative results show that the
proposed model and algorithm can realize the high-fault-tolerant identification of single and multiple faults in the
feeder fault section,and can be easily realized for optimal decision-making with good numerical stability and high ef-
ficiency.

Key words: distribution network ; electric fault location ; multiple faults; hierarchy model; predictor-corrector algo-

rithm



