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Fig.1 Schematic diagram of fault current distribution

in multi-source distribution network under

complex and multiple faults
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Fig.2 Conditions for forward current flow in FTU
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(13),(21) 5 24 1,1,0,1 0,0,0,0 J x
(20),(25) — -1,1,1,-1 0,1,1,-1 J x
HZRENEE  (19),(28) 4 31 1,0,1,1 0,0,0,0 y x
(24),(29) 11 3 -1,1,1,1 -1,0,0,0 J x
(19),(24) 6 5 1,-1,1,0 0,-1,1,0 J x
(1),(5),(16) 32 20 0,0,0,-1 0,0,0,-1 N N
P = dkE  (3),(15),(27) 18 8 1,0,0,0 1,0,0,0 v y
(2),(24),(28) 5 21 -1,-1,0,-1 -1,-1,0,-1 y) N
o . (12),(20),(24) 29 15 1,1,1,1 0,0,0,0 J x
EARSEBR ))) (25).(32) 27 1 1,1,1,1 0,0,0,0 J .
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Table 4 Comparison of fault section location results
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Improved switch-function based fault section location method for resilient

distribution network under complex and multiple faults
WANG Qiujie'?,JI Chenxu'?,TAN Hong'?,LI Zhenxing'?, WENG Hanli'?, TAN Kungiao’

(1. Hubei Provincial Collaborative Innovation Center for New Energy Microgrid,China Three Gorges University, Yichang
443002, China;2. College of Electrical Engineering and New Energy,China Three Gorges University, Yichang 443002, China;
3. Enshi Power Supply Company,State Grid Hubei Electric Power Co.,Ltd.,Enshi 445000, China)

Abstract: When complex and multiple faults occur in the distribution network during extreme disasters, the
existing switch functions are difficult to fully describe the directional characteristics of the multiple fault
currents, resulting in poor accuracy and fault tolerance of the fault section location method for distribution
network. Therefore, a method for locating complex multiple fault sections in resilient distribution network
based on the improved switch function is proposed. The shortcomings of existing switch functions are ana-
lyzed, and based on the logic constructed by the switch function,a switch function that fully describes the
directional characteristics of multiple fault currents is proposed. Fault information from micro-synchro phasor
measurement unit and action information from zone protection circuit breakers are incorporated into the
fault section location to construct a multi-source information-based fault section location model for distribu-
tion network. Black-winged kite algorithm is utilized to solve the fault section location model for distribution
network,and a fault section location process is provided. Simulation experiments on the IEEE 33-bus distri-
bution system demonstrate that the proposed method for locating fault sections in the distribution network

has significantly improved the accuracy and fault tolerance under complex and multiple faults.
Key words: resilience; distribution network; fault section location; complex and multiple faults; improved

switch function;black-winged kite algorithm



