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Fig.1 Physical quantities correlated to activation energy
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Fig.2  Activation energy solution based on collision theory

and transition state theory
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Tab.1 Several typical model functions of solid state dynamics
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Research advances of activation energy-based insulation aging assessment

LI Qing-min', REN Peng', PENG Peng’, ZHANG Wei’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China; 2. Beijing Key Lab of HV and EMC,
North China Electric Power University, Beijing 102206, China)

Abstract; As an intrinsic atiribute of materials, activation energy can directly reflect the physicochemical charac-
teristics of insulation aging and degradation, which presents a feasible technological route as to realize effective as-
sessment of insulation aging, and has been a research focus among the academia and industrial sectors. In this pa-
per three definitions plus their evolution regarding activation energy are briefly reviewed, and the physical connota-
tion of activation energy is elucidated based on the collision theory and the activation complex theory. The methodol-
ogies to obtain activation energy of insulating materials are introduced, including the thermal analysis kinetics-based
ones as well as the thermo-frequency dielectric spectroscopy scheme, moreover, significant impact of the reaction
mechanism function on residual lifetime prediction is also discussed. The progressing scenario of activation energy-
based applications in evaluating insulation aging and residual lifetime is summarized, and finally, several key issues
of scientific and technological significance are proposed and highlighted for future studies to facilitate activation en-
ergy-based insulating assessment.

Key words: insulating materials; activation energy ; reaction mechanism function; aging assessment; residual life-

time



