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Analysis of Trace Gas Diffusion Characteristics for Overheating of Switchgear Cabinet
Contacts Based on Components Transmission Theory

TIAN Dapeng, LI Xiaohui, SUN Yongfa, YANG Junjun, PANG Weisheng,

ZHENG Yongyan, LI Liang, QI Xiaoxia
(State Grid Qinghai Electric Power Company Haibei Power Supply Company, Qinghai Haiyan 812200, China)

Abstract: The use of thermal labels and gas sensor can provide an accurate, reliable and practical monitoring means
for the contact overheating of switchgear cabinet, which helps in early detection and prevents accident of switchgear
cabinet due to overheating of contact. For determining the optimal layout of the gas sensor in the monitoring method,
the eddy current-temperature-fluid multiple couple numerical model of the contact of the switchgear cabinet is set up
based on the component transmission theory in this paper. The conductive bridge is used to simulate the weak contact
defect of the contacts, and the diffusion process of trace gas He from the overheating contact surface inside the
switch cabinet is simulated by solving the gas species transportation equation , thereby the spatial layout and response
time of the gas sensor are defined,and the effectiveness of the established algorithm and model is verified by physical
experiment. The study results show that in case of overheating of any tulip contact in the switchgear cabinet,the trace
gas released from thermal label spreads in the switchgear cabinet under natural convection process. Installation of a
gas sensor directly above the contact of phase B and 0.5 m from top of the switchgear cabinet can respond to the con-
centration variation of trace gas from each tulip contact and make alarm in a short time. This work done in this paper
has provided a basis for the overheating fault monitoring and early warning of the contact of the switchgear cabinet
handcart which is based on the thermal labels and gas sensor, which is helpful for safe and reliable operation of
switchgear cabinet and power distribution network.
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Fig.1 Schematic diagram of thermal sensitivity

label structure
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Table 1 Parameters related to helium gas

LA/ K/ GNP ORI O
[J- (kg-K))] (MPa-S) (g-mol ) [W-(m-K)"]
52383 0.018 64 4 0.1426
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Fig. 2 Physical model of handcart component of

switch cabinet
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Fig.3 The meshing of plum blossom contact
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multiple physical fields
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Fig. 5 Contact structure diagram of switch cabinet
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Fig. 6 Contact temperature rise distribution
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Fig. 7 Gas mass distribution at different times(A )
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