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Thermal Characteristics Study of EHV Gas Insulated Transmission Lines

in Pipe Gallery Using Node Analysis Method
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Abstract: Based on the energy conservation theorem, a nodal analysis method for solving the
thermal characteristics of EHV gas insulated transmission line (GIL) in pipe gallery is presented.
According to the experimental data in the literature, it has been proved that this method has high
accuracy. Using this method and combining with the characteristics of Sutong GIL pipe rack
project running condition, the effects of environment temperature (15-40 °C), load current (2-8
kA), pipe pressure (0. 1-1 MPa) and other parameters on the thermal characteristics of GIL are
studied with the domestic 1 100 kV GIL as the research object. The results show that the GIL
heat transfer performance of A-type materials is better than B-type materials. The ambient
temperature is linear with the conductor and enclosure temperature. The higher the load current,
the higher the temperature of the conductor and the enclosure, and the relationship between GIL
temperature and load current approximates an exponential function. The internal pressure inside
the pipe only affects the conductor temperature and has no effect on the enclosure temperature.
The conductor temperature decreases with the internal pressure, but the temperature drop is

relatively small. The proposed method and calculation results may provide a theoretical basis for
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the design of GIL thermal reliability and temperature monitoring system.

Keywords: gas-insulated transmission line; thermal characteristics; analytical method;

electrothermal coupling
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