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Abstract

Ice accident on transmission lines influences the safe operation of power grid. Preventing ice dis-
aster is one of the key technologies for the construction of power network. Ground wire ice-melt-
ing technology is of great significance in conventional technology. Based on the layer stranded
structure of Optical Fiber Composite Overhead Ground Wire (OPGW), a twisted bifilar wire fabri-
cated by insulated wire is used as a heater for AC de-icing of ground wire. In order to enhance the
heat transfer rate and shorten the ice-melting time as well as reduce the heat loss and improve ice
melting efficiency, aluminum nitride, a semiconductor with high thermal conductivity, is used to
fill in the gap among the conductor. An equivalent thermal circuit is established to calculate the
de-icing efficiency of OPGW with aluminum nitride. With the samples of ice melting conductors,
the ice melting time is analyzed based on de-icing conditions. It is confirmed that the ice melting
efficiency of OPGW can be feasibly improved by filling the aluminum nitride.
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Figure 1. Schematic cross section of ground wire for ice-melting
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Figure 2. Conductor ice melting evolution of ice-melting
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Figure 3. RC transient thermal circuit
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Table 1. Thermal parameters of aluminum nitride and air
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Figure 4. Ice melting time ratio of OPGW conductors
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Table 2. Parameters of ice-melting conductors
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Table 3. Parameters of ice-melting experiment
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Figure 5. Overview of iced conductor
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Figure 6. Ice-melting time
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Table 4. Ice-melting efficiency
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