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Study on gas production mechanism of transformer oil-paper insulation
system under high thermal fault
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Abstract: Under high thermal fault, the internal state change and gas production mechanism of insulation system in super/
ultra-high voltage transformer is unclear, which seriously restricts the state analysis and diagnosis of transformer. In view of
this problem, the generation path of characteristic gas and decomposition mechanism of oil-paper insulation system in super/
ultra-high voltage transformer were studied under high thermal fault by enthalpy theory and simulation method. The gas
generation mechanism was obtained according to the enthalpy theory, and the gas generation mechanism and path proposed
in this paper were verified by simulation. The results show that the chain alkanes in the oil-paper insulation system are more
likely to crack than the cycloalkanes and bicyclic aromatic hydrocarbons under high thermal fault. The generation rate of
cracking characteristic gas of various materials in descending order is cellulose, chain alkanes, cycloalkanes, and bicyclic
aromatic hydrocarbons. According to the gas generation energy, the characteristic gases CH, and C,H, are the easiest to
generate, while C,H, is the most difficult to generate. The generation rate of characteristic gases in oil-paper insulation
system can be used to judge the severity of high thermal fault.
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Tab.2 Calculation of standard liquid formation enthalpy of alkanes (C,,H,,)
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Fig.l1 Schematic diagram of alkane (C, H,,) cracking path
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Fig.2 Schematic diagram of cycloalkane (C, H,,) cracking path
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Fig.3 Schematic diagram of di-aromatic (C,,H,;) cracking path
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Fig.4 Schematic diagram of cellulose(C H,,O;), cracking path
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Fig.5 Molecular monomer models of

oil-paper insulation system
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Fig.6 Molecular dynamics model of transformer insulating oil
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