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Fig.1 Straight line segment of GIL
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Fig.2 Simplified model of GIL with external air
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Fig.3 Division of COMSOL meshing
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Table 2 The basic parameters of the model(20 C)
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Fig.4 Process of heat exchange on
two-dimensional cross-section
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Fig.5 Diagram of bidirectional coupled data transfer
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Fig.6 Diagram of flow thermal coupling
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Fig.7 Distribution of temperature
under forced ventilation
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Fig.8 Temperature distribution of GIL shell
under forced ventilation
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Fig.10 Influence of air flow rate on
the temperature of GIL
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Fig.12 GIL temperature field distribution at two
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Electric field characteristics of polluted insulator space under typical surface state
HUANG Xiaoning', LIU Jin', YANG Chengshun', BI Xiaotian®, GAO Song”, ZHANG Dongdong'”

(1. School of Electric Power Engineering, Nanjing Institute of Technology, Nanjing 211167, China;2. State Grid
Jiangsu Electric Power Co.,Ltd. Research Institute,Nanjing 211103, China;3. State Key Laboratory of Power
Transmission Equipment and System Security and New Technology ( Chongging University ) , Chongqing 400044 , China)
Abstract ; At present, it usually relies on monitoring the surface leakage current of the insulator to realize the flashover warning.
As a contact online monitoring method, it still has much room for improvement in terms of reliability and convenience. However,
studies have indicated that it can be effectively monitored in a non-contact manner. Therefore, the electric field distribution
characteristics of insulator space under typical surface conditions are studied. Firstly,the electrostatic field simulation model of
common post insulators is established by using finite element simulation software. The magnitude of the electric field around the
insulator under dry, wet and discharge conditions and the law of change are compared and analyzed. Finally, the artificial
contamination test is used to verify the simulation results. The results show that the magnitude of the amplitude reflected by the
insulator space in different surface states is obvious. Under the condition of surface wetting and arc creepage, the vertical
component of the spatial electric field increases by nearly 50% and 20% , respectively. The research results can provide new

ideas for condition monitoring of transmission and distribution external insulation.

Keywords : insulator ; pollution flash;finite element;space electric field ; operating state
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Distribution characteristics of GIL temperature field under

different environmental factors
QIAO Yujiao, TANG Zehua, GAO Peng, LIANG Rui, SONG Chaoran
(School of Electrical and Power Engineering, China University of Mining and Technology , Xuzhou 221116, China)

Abstract: At present, the research for gas-insulated transmission line ( GIL) lacks quantitative analysis of the influencing
factors, especially the ventilation speed when pipe gallery is laid, the solar radiation temperature field distribution and the
thermal characteristics of open-air arrangement. Therefore ,the multi-field coupling analysis method is used to carry out the GIL
temperature field distribution based on COMSOL. Its influencing factors are studied. The multi-physics coupling calculation
model of electromagnetic field thermal field is established ,and the influence of different operating environments on the thermal
characteristics of GIL is analyzed. The results show that under the influence of pumping speed and solar radiation, the
axisymmetric distribution of GIL temperature field is destroyed and the magnitude and position of shell temperature extremes
change. The thermal properties of GIL in different operating environments are different. With the increase of pumping time and
pumping speed , the difference between inlet temperature and outlet temperature gradually increases,and finally tends to a stable
value; the GIL shell temperature extreme point changes with the change of sunshine direction and intensity. The influence of
field distribution can not be ignored. In the case of three-phase vertical arrangement in the GIL pipe gallery, the temperature
between the casings has little effect when the casing spacing is left with a suitable heat dissipation distance.
Keywords : gas-insulated transmission line( GIL) ;temperature field ; pump speed ;solar radiation ;interphase temperature effect;
COMSOL simulation
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