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Effect of thermal ageing on partial discharge characteristics of main
insulation at the end of hydro generator stator bar
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(1. College of Energy and Electrical Engineering, Qinghai University, Xining 810016, China;
2. Shangluo Power Supply Company of State Grid Shaanxi Electric Power Co., Ltd., Shangluo 726000, China)

Abstract: The main insulation of hydro generator stator bar ends is susceptible to thermal ageing due to temperature rise and
bombardment of high-energy particles from partial discharges during long-term operation, which would deteriorate the
insulation performance and intensify the partial discharges. In this paper, three kinds of typical end defect models were made
according to the insulation structure of F-class stator bar for hydropower station, and accelerated thermal ageing tests were
carried out at 170°C . The morphological structure and molecular structure of the main insulation samples under different
ageing cycles were analyzed by scanning electron microscope and Raman spectrometer to reveal the thermal ageing
mechanism of main insulating material, which is epoxy glass mica tape. A partial discharge test platform was set up, the
changes of discharge amount, discharge number, and ozone concentration before and after ageing were measured by the
pulse current method and ozone detection method, and their influence law on the partial discharge characteristics of end
defects were explored. The results show that the accelerated thermal ageing cycle is proportional to the insulating structure
change of the main insulating material, and the longer the ageing time, the rougher the surface of the samples. Thermal
ageing destroys the molecular chain structure of the epoxy glass mica tape, and the characteristic peak changes of C-C bond
and C=C bond on the benzene ring and other aromatic and carbon rings have correlation with the insulation resistance.
Thermal ageing has a small effect on the discharge amount and discharge number of the internal air gap, and has a large
effect on the discharge number of low discharge amount of the anti-corona layer shedding defects. The saturation
concentration and saturation time of ozone in different insulation defect models have large differences, and the changes of

ozone concentration of different discharge types before ageing have stage growth characteristics, while the ozone
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concentration after ageing has no obvious stage growth characteristics.

Key words: thermal ageing; stator bar; partial discharge; epoxy glass mica tape
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Fig.1 Schematic diagram of wire rod insulation structure
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Table 1  Specific parameters of vacuum drying oven
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Fig.4 Surface morphology of insulation samples before and

after thermal ageing
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Fig.5 Raman spectra of insulation samples surface before and

after thermal ageing
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Table 2 Raman spectral analysis of insulation samples at

various stages of thermal ageing
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Table 3 Insulation resistance measurement results
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