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Abstract: To address the engineering challenge of degraded long-term stability of anti-corona
systems for large air-cooled generator stator bars at high altitudes, the stator bars of an 18 kV
air-cooled generator were investigated. Systematic research on the evolutionary law of anti-corona
performance for stator bars at high altitudes was conducted. A characterization method for the
anti-aging performance of anti-corona materials based on electrothermal coupling aging tests was
proposed. Various simulated samples were screened and prepared using the analytic hierarchy
process ( AHP), and the optimal anti-corona material was selected through a long-term

electrothermal aging test for 2 000 h. Furthermore, a nonlinear resistivity model of anti-corona
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materials under electrothermal coupling was constructed. Based on blackbody radiation correction
theory, a high-precision bidirectional coupling solution method for the electrothermal multi-
physics field of stator bars was developed, and the steady-state and transient electrothermal

COMSOL

Experimental results demonstrate that in high-altitude correction tests, the temperature rise of

characteristics were numerically simulated using the finite element method.

stator bars increased significantly. Compared with low-altitude conditions, the maximum
temperature measured during the corona onset voltage test increased by 74.9%, whereas the
maximum electric field strength increased by 11. 9%, indicating that the temperature rise was
substantially larger than the change in electric field strength. The relative error between the
simulation results and experimental data was observed to be less than 5%, verifying the accuracy
of the proposed model and solution method. This research provides a theoretical basis and serves
as an engineering reference for the optimal design of anti-corona systems used in air-cooled
generators at high and ultra-high altitudes.

Keywords: air-cooled generator; electrothermal aging; finite element analysis; bidirectional

coupling; anti-corona performance
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Fig. 1 Schematic diagram of wiring test for thermal-

electrical aging of simulated bars
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Fig. 2 Simulation of corrosion during the electrothermal

aging process of dummy bars
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Fig. 4 Trend of surface resistivity of low-resistance anti-

corona materials with temperature changes
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Fig. 5 Influence of temperature on the volt-ampere characteristics

of high-resistance anti-corona materials
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Fig. 6 Comparison between different simulation results

and experimental data
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