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The propagation characteristics of ultrasonic wave on 10 kV XLPE cable
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Abstract: The partial discharge of cable will produce ultrasonic wave, which can be used to estimate the
location and size of partial discharge. In order to study the propagation law of the ultrasonic wave of partial
discharge in the cable, a simulation model of the sound pressure field based on the body of 10 kV XLPE
power cable is established by using COMSOL. The relationship between the diffusion process of the ultrasonic
wave in the cable and the variation law of the peak-to-peak value of the ultrasonic wave on the cable surface
with the propagation distance is explored. The ultrasonic attenuation experiment is carried out on the real
10 kV single-phase XLPE cable. The attenuation law of the peak-to-peak value of ultrasonic wave on the

real cable surface with the propagation distance is studied. The results show that the attenuation of the peak-to-
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peak value of acoustic wave on the cable surface with the propagation distance conforms to the exponential law,

and the attenuation coefficient « = 0.07 Np/mm (or 0.62 dB/mm), and it is the diffusion process of acoustic

wave inside the cable that causes the serious attenuation of the peak-to-peak value of acoustic wave on the cable

surface. Accordingly, for 10 kV XLPE cable, it is suggested to install the partial discharge ultrasonic sensor

within 100 mm from the place where the partial discharge is easy to occur, and the method to judge the end

position of the diffusion process of partial discharge ultrasonic inside the cable is also proposed, which provides

a reference for determining the place where other similar cables are installed with the ultrasonic sensor.

Keywords: XLPE power cable; Partial discharge; Attenuation of ultrasonic; Diffusion process
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Table 1 Acoustic parameters of each layer structure of 10 kV XLPE cable

4k JEEE /mm %/ (kgm™3) B/ (km-sT!) #IREE/GPa AL AP/ (105N-s:m~3)
s R8.4 8960 5.1 110 0.35 45.6
XLPE #4:% 5 930 1.9 0.13 0.32 1.77
W/ oS 1 1150 2 0.11 0.33 2.3
i i 0.2 8960 5.1 110 0.35 45.6
W& 2 2230 2.4 0.00195 0.45 5.35
e 0.2 7930 5.8 195 0.247 46
HMPE 3 2230 2.4 0.00195 0.45 5.35
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of z = 0 when the scope of the legend is reduced
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