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Impact analysis of closing joint on flashover path of
EMU roof epoxy resin insulator
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2. State Grid Gansu Electric Power Company Pingliang Electric Power Company, Pingliang 744000, China)

Abstract: In the process of injection molding of the epoxy insulator on EMU roof, there will be two closing joints on the
surface of the umbrella skirt along the vertical direction, the convex edges will distort the electric field near it. In this paper,
the influence of the closing joint on the flashover path of the epoxy insulator on EMU roof under wet conditions was
studied. Through the spray flashover test, the flashover probability between the closing joint and other parts of the umbrella
skirt was compared, the motion characteristics of water droplets on the surface of the epoxy resin umbrella skirt were
observed, and the effects of the closing joint on the formation of water band, electric field intensity, and current density
distribution were analyzed by simulation. The results show that the flashover channel is easily form at the closing joint, and
under the action of electric field, the water band near the closing joint will stretch or even bridge the adjacent skirt. The
current density of water band at the closing joint of high voltage end umbrella skirt is more than one time higher than that at
other parts of the umbrella skirt. The water band bridging skirt will distort the local electric field, decrease the creepage
distance and increase the voltage value borne by the unit creepage distance.

Key words: closing joint; epoxy resin insulator; flashover cannels; water band; water droplet motion
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Fig.1 The section chart of the EMU roof epoxy resin insulator
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Fig.2 Test platform and test wiring schematic diagram
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Fig.3 Insulator placement diagram
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Fig.4 Discharge process of insulator surface
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Fig.5 Water covered surface morphology of insulator
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Fig.6 The layout diagram of the test scene
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Fig.7 The surface state comparison diagram of the first shed
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Fig.8 Water droplet parameters at

different positions with time
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Fig.9 The contour diagram of water droplets
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Table 1 Contact angle of closing joint in different directions

PSR 6,/)
K RUL 1T oS T AT T AT T
3 T 7% costy i FHE 7% costy
20 112.3~113.4 112.90 0.464 -0.389 108.6~111.7 111.03 1.418 -0.359
40 105.4~108.2 106.45 1.108 -0.283 101.1~105.8 102.88 1.870 -0.223
60 104.0~109.1 105.50 2.094 -0.267 98.8~100.0 99.58 0.492 -0.166
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Table 2 The structural parameters of the model
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Fig.10 Model three-dimensional transversal selection diagram
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Fig.11 The results of current density
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Fig.12 The results of electric field intensity
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Fig.13 Real shot of water droplet deformation at the

closing joint
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Fig.14 The dropping process of water droplets
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Fig.15 The electric field distribution during the motion of

edge water droplets
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Fig.16 Cut-off diagram of water droplets in

different motion states
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Fig.17 Current density at the cut-off line of water droplets
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