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Fig.2 Simulation results of 3D GIL model
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Table 3 Comparison of infrared temperature
measurement data and simulation results

FRH AR LR/ €4 LDAMIE (FE 2
W/KA  EE/K D /K W/K /K /K
0.55  291.50 294.00,294.10,294.10 294.07 293.65 0.42
0.8  291.80 294.20,294.20,294.20 294.20 293.80 0.40
1.0 291.20 293.55,293.65,293.35 293.52 293.70 0.18
1.2 29215 294.35,294.35,294.40 294.37 294.80 0.43
1.4 293.15 294.40,294.50,294.40 294.40 295.10 0.70
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Table 4 Influencing factors parameters
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Fig.4 Temperature rise of GIL under different
pressure and different SF, content
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Table 5 Pressure and proportion of gas mixture
for isothermal rise of the enclosure at steady state

SeiAIRTH/K JE#/MPa  SFq &/ %
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Fig.5 Insulating gas pressure isoline
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Fig.6 Temperature rise of GIL under different
current and different SF, content
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Fig.7 The line temperature rise
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Fig.8 Temperature rise of GIL under different
temperature and different SF, content
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N, proportion in GIL based on heat characteristics of gas mixture

PANG Lele', YANG Wenyong', LI Pengfei', GUO Xiaofei', GAO Peng”, LIANG Rui’
(1. State Grid Jibei Electric Power Co.,Ltd. Zhangjiakou Power Supply Company,Zhangjiakou 075000, China;

2. School of Electrical and Power Engineering, China University of Mining and Technology , Xuzhou 221116, China)

Abstract: SF,/N, gas mixture is considered as one of the most promising gases to replace SF¢ because of its good insulation

performance and environmental benefits. However, there is a lack of research on the mixing ratio of SF,/N, gas mixture in

different conditions. Under the premise of ensuring the insulation level of gas-insulated transmission lines ( GIL) , a multi-

physical field coupling calculation model is established. From the perspective of heat characteristics of gas mixture, the

relationship between SF(/N, mixing ratio and GIL temperature rise under different insulating gas pressure,load current and

ambient temperature is analyzed to determine the appropriate SF¢/N, mixture ratio under different conditions. The results show

that there is a negative correlation between the insulation gas pressure (or the SF content) and GIL temperature rise at the

same pressure. The SF¢ content is suggested to be in the range of 40% ~60% when the load current exceeds 3 kA for a long

period of time,40% ~70% when the equipment is running in the middle and low latitudes ,and 30% ~40% when the equipment

is in the high latitudes. In addition,considering the safety margin,the insulation and temperature rise requirements of GIL can

be met when SF{ content is not less than 70% of the recommended value.

Keywords : gas-insulated transmission lines ( GIL) ;SF(/N, gas mixture ; gas component;gas insulation;finite element method;

heat characteristics analysis
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