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Fig. 1 Steady-state thermal path model for internal

temperature distribution of overhead conductors
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Fig.2 Schematic diagram of integrated contact thermal resistance

between adjacent conductor layers inside conductors
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Tab. 1 Thermal conductivity of metallic materials and air in

conductor under standard atmospheric pressure
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Fig. 3  Simplified steady-state thermal circuit model for

temperature distribution inside overhead conductors
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Fig.4 LGJ conductor internal parallel circuit diagram
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Fig.5 Boosting current experimental system for

overhead conductors
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Fig. 6  Schematic diagram of wind tunnel test platform for

temperature measurement
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Fig.7 Schematic diagram of thermocouple arrangement

in temperature measurement
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of conductor under natural convection
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conductor under forced convection
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Tab.2 Comparison of experimental and calculated values
of thermal path model of internal conductor temperature

distribution under natural convection conditions
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Tab.3 Comparison of experimental and calculated values of
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distribution under forced convection conditions
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Tab.4 Comparison of experimental and calculated results
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Construction of thermal conduction model for overhead conductor
ampacity-temperature distribution under convection conditions

DONG Xuan-chang', QU Feng-rui', LI Yan-fei', FANG Bai-li',
WANG Yi-ging®, LI Yang”, LIU Gang’
(1. Transmission Management Department of Guangzhou Power Supply Bureau, China Southern Power Grid,
Guangzhou 510310, China; 2. School of Electric Power, South China University of Technology,
Guangzhou 510640, China)

Abstract; Due to the radial temperature difference of overhead conductors, the surface temperature of the overhead
lines is only used to characterize the temperature of the conductors, thus laying a hidden danger for the safe opera-
tion of the lines. For this reason, according to the characteristics of the internal conductors of overhead conductors
and the idea of thermoelectricity, this paper proposes a thermal circuit model of the internal temperature distribution
of the conductors, and determines the distribution contact thermal resistance and the calculation method of the in-
ternal heat sources. In order to verify the accuracy of the model, this paper designs and builds a boosting current
experimental system and a wind tunnel temperature measurement experiment platform. Taking the LGJ240/30mm’
wire as an example, this paper carries out experimental verification and analysis of the model calculation results un-
der natural convection conditions and forced convection conditions. The verification results show that under natural
convection conditions, the average relative error of conductor temperature in each layer is 4. 6%, and the average
relative error of conductor temperature in each layer under forced conditions is only 1. 54% ; the calculation accura-
cy of radial temperature difference is higher than the IEEE standard model.

Key words: radial temperature; thermal model; contact thermal resistance; distributed heat source; wind tunnel

experiment



