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Multiscale modeling of degradation of electrical insulating material
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This study focused on polymer electrical insulating materials, aiming to
elucidate the phenomena of degradation, electrical breakdown, and their suppression, and to develop
simulation methods. The following results were obtained: (1) The force required to rapture atomic
bonds was evaluated using quantum chemical calculations, and the reduction in bond strength due to
oxidation was verified. (2) The dynamic properties of polyethylene cross-linking agent decomposition

residues and water were assessed using molecular dynamics simulations, and the proposed model was
validated. (3) A method for calculating the energy release rate of electrical tree using finite
element analysis was established. (4) We achieved successful classification of phase-resolved
partial discharge signals using machine Iearnin? and deep learning. (5) A model for charge transfer
was constructed using the Q(t) method. The results were primarily disseminated through academic

journals.
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