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Temperature Assessment of Cross-linked Polyethylene Insulation for Cables Based on Wave Velocity
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Abstract: Temperature is an important factor in the service life of insulation material of cables. For assuring
the safety of cables and improving the risk control level of distribution network, it is necessary to monitor
and manage the operating temperature of cables. The current temperature measurement technology has bot-
tlenecks in both cost and coverage, and is difficult to be used widely in medium and low voltage cables. In
this paper a wave velocity -based temperature measurement method for cross-linked polyethylene insulation
of cables is propsoed on the basis of the temperature response characteristics of the dielectric spectrum of
cross-linked polyethylene (XLPE) of cables. The wave velocity is related to the distributed capacitance C of
the cables, and the dielectric constant that determines the C value is affected by temperature. Therefore, the
relationship between wave velocity and temperature can be set up through C. First, the variation of the insu-
lation dielectric constant of cables with temperature is obtained through experimental results and is simulat-
ed and analyzed by molecular dynamics simulation. Then, the relationship curve between wave velocity and
temperature is set up based on the transmission characteristics of cables. Given that the temperature of the
actual cross-section of cables gradually decreases from the inside to the outside, a temperature gradient is ex-
isted. Therefore, under the condition of considering temperature gradient, the rationality of obtaining the
cableinsulationtemperature based onwave velocity inversionis proved by finite element simulation calculation,
and the experimental verification is performed by taking the insulation midpoint temperature as an example.
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Fig. 10 Variation diagram of distribution parameters with temperature
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Table 3 Calculation parameters of temperature of cable
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Table 4 Insulation temperature of cable
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