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Numerical Study on Water Fraction Growth Mechanism
Under Icroleakage Conditions in GIS Equipment
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Ling MA, Rui ZHAO, Ruibin JING, Ning LUQ, Lingxuan KONG

Abstract: Leakage of SF, gas in GIS equipment is often accompanied by an increase in
water fraction, which poses a great potential danger to the safe and stable operation of
electric equipment. In order to reveal the physical mechanism of the concomitant
occurrence of micro leakage and water growth, this paper carries out transient large time
span CFD simulation with a GIS apparatus of State Grid Gansu as the object. In the
simulation, the GIS tank, the leakage orifice and the farfield of outer atmosphere are
included. The flow field distributions at different moments during the leakage process
are obtained by using the Mixture multiphase flow model. The results show that the SF

plume on the outside of the leakage hole causes local low temperature, which triggers the
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condensation of water vapor in the air, and the liquid-phase water enters the GIS tank
when the internal pressure drops to near 0.48 MPa, and the alternation of day and night
temperatures exacerbate the occurrence of this phenomenon.

Keywords: gas insulated switchgear; SF,; water fraction; multiphase flow;

microleakage; numerical simulation
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Fig. 1 GIS apparatus in this study
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Fig. 2 Flow chart of the numerical study
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Fig. 3 Validation of the numerical methods in this study
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Fig. 4 Numerical domain and the calculating mesh grid
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Fig. 5 Leakage characteristics of different orifices
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Fig. 7 Flow field around the orifice at an early stage of leakage
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Fig. 8 Water vapor condensation phenomenon at the outside of the orifice
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Fig. 9 Pressure distribution at different times
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Fig. 11  Distribution of liquid water volume fraction at different times
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