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A Fault Location Method for Transmission Line Based on
Two-Level BP Neural Network
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(1. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China; 2. Shaanxi Key Laboratory of Smart Grid ,
Xi’an Jiaotong University, Xi’an 710049, China; 3. State Grid Anhui Economic Research Institute, Hefei 230022, China)

Abstract: Aiming at the problem that transition resistance and measurement error affect the accuracy of fault
location in transmission line, a novel method of fault location for transmission line based on two-level back
propagation (BP) neural network is proposed. Analyzing the change of the two-terminal electrical quantity with
transition resistance, the regional characteristics of the change regularity of the two-level electrical quantity are
determined, and the research idea of precise positioning in different regions is introduced .The first level network
is used to fuse the two-terminal electrical quantity, and fault scenarios are divided into low-resistance fault and
high-resistance fault. Low-resistance fault location network and high-resistance fault location network in the
second level network are used to fuse the two-terminal electrical quantity of low-resistance fault and
high-resistance fault respectively, and the accurate fault location is evaluated. Then the training method is
improved, White Gaussian noise is added to the measured electrical quantity to simulate the transformer error. The
repetitive sample pairs composed of error-free sample and error-containing sample is taken as training sample, so
that the trained BP neural network has certain adaptability to the random measurement error. Electromagnetic
transient simulation results show that the proposed method is not affected by transition resistance, and the
maximum error of fault location is still less than 1% under high resistance faults. In addition, the method has good
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adaptability to random errors, and the maximum error of fault location is less than 2.5% when there are certain

measurement errors in the input electrical quantity.

Keywords: transmission line; fault location; two-level BP neural network; transition resistance; measurement error
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