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Fig.l1 Single power source distribution network
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Novel fault section location model for distribution network with

complementary relaxation constraints and its algorithm
GUO Zhuangzhi', CHEN Tao',XU Qixing', CHEN Jinghua®
(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: Fast and high tolerance feeder fault section location method plays an important role in enhancing
safety and reliability of distribution network. Based on parallel superposition characteristics of fault current
signals and approximation relation theory,a novel fault section location optimization model with complemen-
tary relaxation constraints described by algebraic relation for distribution network is proposed at the first
time. The advantages are as follows: the dependence of fault identification logical optimization model on
swarm intelligence algorithm is overcame, and it can be solved by gradient algorithm with good numerical
stability ; the complementary relaxation constraint conditions are employed to transform the nonlinear integer
programming model into a nonlinear programming model with smooth characteristics,which reduces the com-
plexity of model decision-making;the single and multiple fault sections can be effectively identified without
hierarchical decoupling of distribution network. To solve the novel model effectively,an interactive optimiza-
tion decision-making algorithm with global convergence is put forward based on model equivalence transfor-
mation and relaxation factor compression strategy. The simulative results show that the proposed method
can accurately realize single or multiple feeder fault section identification with high fault tolerance for dis-
tribution network ,and has good numerical stability and high fault location efficiency.
Key words: distribution network; fault section location; high fault tolerance; complementary relaxation cons-

traint model;interactive optimization algorithm
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TableAl Simulativeresultsfor fault location without information distortion
—— . AR SCHR[15-18] i 5 fir B (54(2))

RS BURR T =8 X WRXE AR | F0O) X WRXE R
L Fy [L100000000]  1.3292x10™  [100000000] F, 2 0 [L00000000] 3 2
L Fy [110000000] 2.6583x10™ [010000000] F, P 0 [010000000] F, 2
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TableA2 Simulative resultsfor fault location with information distortion
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Table A3 Optimization process for fault location in distribution network

it k=1 k=2 FERT

5 Xo KKT {§ F(X1) X1 X1 KKT {4 F(X,) X, Is
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