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Fluid Dynamics Analysis and Experimental Trial to Improve the
Switching Performance of Eco-friendly Gas Insulated Switch
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ABSTRACT

An underground electric switch is a high-voltage switch used in distribution network systems for a reliable
power supply. Many studies are being conducted to expand the switch to use an eco-friendly gas using dry
air instead of SF6 gas to reduce greenhouse gas emissions. In this study, a flow analysis model was
established to improve the performance of an eco-friendly gas switch. The results were compared and
reviewed through experiments. For the optimal arc grid design applied to the switch, the flow characteristics
based on the flow path configuration and the changes in arcing time for each configuration were compared.
Flow analysis can predict the switch flow distribution, and a comparative review of the flow path
configurations of various methods is possible.

Keywords : Underground Electrical Switch(X| &S5 3SI7HH 7|), Eco-friendly Gas Insulated Switch(¥l &t 7tA
7HH 7]), Optimal Design(Z| XA A|), Arc Grid(0OF3 12| E), Fluid Dynamics Analysis(5+&3H A1)
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Table 1 Fluid analysis model boundary conditions
and internal fluid properties

Rotational
Model | _contactor of Gas Air
eco-friendly gas
switch

Initial 101325.0 Pa Dynarmc 1.85508E-5
pressure viscosity Pa-s
Switch

opening o Molecular 28.9664
angular | 46-37/13msec weight kg/kmol
velocity

Switch | Rotating(15msec) . 1003.62
motion | and stop(15msec) Specific Heat J/kg-K

. Thermal 0.0260305

Gas Alr Conductivity | W/m-K
D.ynan.nc 1.85508E-5 Pa-s | Temperature 300K
VISCOSIty
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(b) Operation of switch

Fig. 1 Configuration of eco-friendly gas insulated switch
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(a) Arc grid flow measurement point (Grid 1~12)
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(b) 3 Vent type of top cover
Fig. 2 Arc grid flow measurement point and 3 vent
type of top cover
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Table 2 Damping function

Model

variant f vl f 02 f t2

SSA X (1666) | 1-—X —(1667) 2
e T+v/o, 1.1exp (—2x?)(1668)

HRe SA 1 0 0

Table 3 Model coefficients

Model
coefficients|

Cyy Chy | Cup | Cu k T35 Cu Chrod
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(d) Velocity profils of vent type 3 at velocity measuring points (Grid 01~12)

Fig. 3 Flow rate distribution analysis results for 3
types of flow path

Table 4. Flow rate comparison for each analysis model
grid(Cumulative volume flow, Grid[01~12])

Grid group | Grid 1~4 | Grid 5~8 |Grid 9~12 Gﬁ‘if‘z’;ﬁl
Vent type 1
cumulative flow | 1.63E-04| 1.27E-04| 6.80E-04 9.70E-04
(m)
Vent type 2
cumulative flow | 2.14E-04| 1.48E-04| 3.52E-04| 7.15E-04
)
Vent type 3
cumulative flow | 2.61E-04| 2.08E-04| 2.58E-04 7.27E-04
(m)
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Fig. 4 Load current breaking test installation
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Fig. 6 Arcing time measurement results
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