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Examination of Conductor and Sheath Temperatures Dependent on
the Load Currents through High-Power Live Cables at a Power Station
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Abstract High-voltage power systems operate in order to generate and transmit electric power at power stations.
Compared to low-power systems, high-power systems are complex in structure, large-scale, and expensive. When
high-power cable accidents occur, most facilities are incapacitated —including low-power systems—causing huge
economic losses. Great care must therefore be taken in designing, installing and managing power systems. Although
dependent on installation circumstances and usage conditions, in some cases the cross-sectional areas of cables fall
short of the critical area due to the expansion of and improper design and installation of power facilities. In this
situation, the exceeded ampacity (allowable current) above the critical value caused by the operating current initiates
the deterioration processes of power cables. In order to systematically monitor power cables operating at power
stations, we have developed the first device of its kind in Korea. In this paper, we present the analyzed
characteristics of expected temperatures of cables based on the load current of high-voltage cables operating at
Korean Western Power Co. Ltd. We can predict the lifetime of cables by analyzing the temperature obtained from
our device.
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Fig. 1. Temperature sensors installed at cables
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Fig. 2. Thermal model of underground cable
operating in steady state
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Fig. 3. Temperature sensors installed at cables
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Table 1. Temperatures of cable sheath at the
ambient temperature of Ta=40°C
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currents and ambient temperatures
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