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Research on temperature rise characteristics of HFO-1336mzz(E) applied
in gas insulated transmission line

HU Dexiong, WANG Feng, LIU Jie, ZHONG Lipeng, SONG Xingshuo
(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: In order to obtain the temperature rise characteristics of a new environmentally friendly gas HFO-1336mzz(E)
applied in gas insulated transmission line (GIL), a multi-physics coupled model of magnetic-heat-fluid field was established
based on the finite element method. The internal temperature distribution of GIL under rated operating conditions was
simulated and analyzed, and the effects of the type of buffer gas, filling gas pressure, mixing ratio, and operating current on
the temperature rise of GIL were studied. The results show that the temperature field inside the GIL shows a temperature
gradient distribution of upper high and lower low under rated working conditions. The temperature rise of the A-phase
conductor is only 0.70°C greater than that of the B-phase conductor, and the temperature rise of grounded enclosure is the
smallest. Under the same conditions, the temperature rise of conductor in HFO-1336mzz(E)/CO, mixture is only 0.38°C
lower than that in HFO-1336mzz(E)/N, mixture. Considering the impact of solid deposition from the decomposition of HFO-
1336mzz(E), CO, is more suitable as a buffer gas than N,. Increasing the filling gas pressure and mixing ratio can reduce the
temperature rise of conductor, and the temperature rise of conductor in 10%HFO-1336mzz(E)/90%CO, mixture at 0.70 MPa
is only 5.02°C higher than that in pure SF at 0.50 MPa. The temperature rise of GIL conductor and grounded enclosure
increases with the operating current, and the effect of filling gas pressure on the current-carrying capacity of GIL is greater
than the mixing ratio. When the operating current exceeds 3.0 kA, the temperature rise of GIL would exceed the temperature
rise limit.

Key words: HFO-1336mzz(E); GIL temperature rise; temperature field distribution; finite element method; multi-physics
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Fig.9 Effect of different operating current on the temperature
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