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Buried Transmission Line Recognition System in Low Voltage Supply Network
HU Yueyue, XIONG Bingquan, DENG Wei, TIAN Li

(Nanan Power Supply Branch of State Grid Chongqing Electric Power Company, Chongging 400060, China)

Abstract: In low-voltage distribution network, the buried lines are widely used in residential areas because of
its high safety, strong stability and good concealment, during the process of final acceptance of the building or
household-meter checking, the direction of the buried line need to determined. However, there is no such kind of
device or method that can identify the direction of the buried line accurately without power cut and entering
households. A buried line direction recognition instrument based on transmission line theory was introduced. The
characteristic high frequency signal was generated by DDS signal generator and coupled into the transmission line
through signal coupling circuit, then the characteristic signal was transmitted through the transmission line as the
antenna, and the omnidirectional receiving antenna was used to detect a characteristic signal along the line to
identify the direction of the line. The attenuation model of the low-voltage power line was established by analyzing
the electromagnetic field characteristics of high frequency characteristic signal in the low-voltage power line.
Distance model of household power lines on different floors was established to eliminate the interference between
adjacent lines. Finally, the reliability of the system was verified by the field test in the residential building.
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Fig.1  Multi-conductor transmission line model
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Fig.2 Distance model of household power lines on different floors
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Fig.3  System structure diagram
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Fig4 Decomposition diagram of signal loading module
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Fig.5 Capacitive coupling circuit
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Fig.6 Amplitude—frequency characteristic curve of filter
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Fig.7 Composition block diagram of signal identification module
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Fig.8 Procedure flow chart
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Fig.9 Test results of maximum detection depth
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Fig.10  Test results of farthest detection distance
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