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Fig.1 Equivalent model of voltage sag system
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Fig.2 Calculation process of wavelet energy entropy
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Fig.3 Flow chart of soft threshold denoising
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Fig.4 Flow chart of sag source location
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Fig.5 Simulation model of 14-node distribution system
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Fig.6  Simulation model of 33-node distribution system
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Fig.7 Wavelet energy entropy in 14-node distribution
system (R, =0.1 Q)
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Fig.8 Wavelet energy entropy in 33-node distribution
system (R;=0.1 Q)
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Voltage sag source location in distribution networks based on
wavelet energy entropy

HU An-ping', JIANG Yu-jie’, TAO Yi-bin', SUN Hao-tian>, YI Hao®
(1. Jiangsu Engineering Technology Research Center for Energy Storage Conversion and
Application ( China Electric Power Research Institute Company Ltd.) , Nanjing 210003, China;
2. Department of Electrical Engineering, Xi’ an Jiaotong University, Xi’an 710049, China)

Abstract: Voltage sag affects the safe and stable operation of sensitive electrical equipment and causes huge eco-
nomic losses, which is one of the most serious power quality problems. Meanwhile, accurate location of sag source
is of great significance to maintain the security of power grid. Different from the previous use of wavelet energy en-
tropy for sag identification, a novel method for voltage sag source location based on wavelet energy entropy is pro-
posed. According to the characteristics of wavelet energy entropy, which is sensitive to abrupt signal and characteri-
zes the complexity of signal, the node with the maximum value of wavelet energy entropy is determined as the node
nearest to the sag source, so as to reduce the fault area and realize the location. Through building IEEE14 node
model and IEEE33 node model in Matlab / Simulink to simulate short circuit fault, the results show that the method
can effectively achieve fault location.

Key words: sag location; wavelet energy entropy; short circuit fault



