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Pressure Characteristics of Oil-immersed Power Equipment Under Internal Arc
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Abstract: The internal arc fault of oil-immersed power equipment is prone to cause serious explosion and fire accidents.
Effective monitoring of the discharge inside the oil-immersed power equipment and the development of protection
schemes with high sensitivity and high reliability have become the focus of current research. Compared with high ran-
domness, dispersion and low reliability of other discharge monitoring methods, the pressure signal has a strong correlation
with the generation of internal arc, so it will have higher reliability as a protection criterion. At present, the research on the
pressure characteristics of oil-immersed power equipment under internal arc is not perfect, and the protection schemes
based on pressure characteristics mostly remain in the stage of pressure relief device that acts on its amplitude reaching
threshold. In this paper, the internal discharge experiment of oil-immersed power equipment is designed and carried out.
The pressure characteristics and synchronous voltage and current data in the process of needle plate oil-gap discharge and
column plate surface discharge are measured and collected. It is found that the development process of two types of dis-
charge can be divided into three stages. The pressure signal fluctuates obviously in the breakdown stage of needle plate
oil-gap discharge and the intermittent flashover stage and continuous flashover stage of column plate surface discharge,
and the characteristics are highly consistent, which are formed by the superposition of low, medium and high-frequency
components. The pressure characteristics obtained in the experiments can be used as the basis to judge whether there is
arc in the oil-immersed power equipment, so as to diagnose its internal condition. Compared with the traditional mechanical
pressure protection which acts on the pressure amplitude reaching threshold, the protection method considering the frequency
characteristics of the pressure signal can find the fault earlier, and the low-energy arc fault can be better identified. The study
lays a foundation for the next development of the non-electric protection based on the pressure characteristics.
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Table 1 Equipment parameters
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I 7 7 -
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