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Study on Ageing Characteristics of
Epoxy-mica Insulation for Generator Bar

GE Baojun, HUANG Qizhao, TAO Dajun, LIU Ji
(National Engineering Research Center of Large Electric Machines and Heat Transfer Technology,
Harbin University of Science and Technology, Harbin 150080, China)

Abstract: In order to apply the frequency domain spectroscopy test technology to nondestructively test of ageing
state for large electric machine stator bar insulation, we conducted accelerated ageing tests on the epoxy-mica
insulation of stator bar under the combined action of multiple factors such as heat, electricity, and machinery, and
tested the frequency domain spectroscopy of samples with different ageing degrees. The Davidson-Cole model
parameters of frequency domain dielectric response were extracted as characteristic parameters by least square
method, and the ageing degree of epoxy-mica insulation was analyzed according to the parameters. Finally, the
relationship between characteristic parameters and ageing time was established by fitting. The results show that the
dielectric loss factor (tand) of epoxy-mica insulation increases with the increase of ageing degree, especially at the
frequency of 10° - 10" Hz; the characteristic parameters 8 and t extracted by the Davidson-Cole model can be
used to characterize the ageing degree of insulation. With the increase of ageing time, S decreases linearly, ©
decreases exponentially, while Ae increases obviously. A formula for quantitatively characterizing the degree of
insulation ageing is obtained through the fitting relationship between 7 and ageing time, which can be considered
as an empirical formula for evaluating the ageing degree.

Key words: large electric machine; frequency domain spectroscopy; epoxy-mica insulation; Davidson-Cole model
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Tab.1 Characteristic parameters of different ageing cycles
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