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Abstract:

severely harm the power supply security of the high-speed train.

Insulation breakdown accidents may happen on traction transformer bushings of high-speed train to
Exploring the electric field distribution of the
bushings can help to find out the weak spot of the insulation. In this paper, the electric field distribution is
calculated and analyzed with FEM method considering the design of the bushing and the installation environment.
The influences of various defects in manufacturing and operation processes on the electric field distribution are
investigated. Simulation is conducted to analyze possible factors causing insulation breakdown. Furthermore, some
countermeasures against insulation breakdown of a traction transformer bushing are offered, such as optimizing
structures of the shielding net and capacitance testing terminal, improving manufacture technique, and adopting
semiconductive material for shielding net.
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Fig. 1 Structure of bushing andtype-T termination
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Fig. 2 Calculation model of electric field
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Fig. 3 Calculation results of electric field distribution under rated condition
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Fig. 4 Location of the air gaps
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Table 1 Electric field at different air gaps
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Table 3 Electric fieldat the key positions before and after

the semiconducting layer ground connection lose validation
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Fig. 6 Electric field distribution when semiconducting

layernot grounded
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Fig. 7 Bushing and capacitance testing terminal after

insulation breakdown
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