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Abstract This paper focuses on the corona ring in substations. Employing the fluid-structure interaction
method, a coupled model is developed using the Fluent and Transient Structural modules in ANSYS to
investigate the effects of the number and wall thickness of supporting rods, as well as wind speed, on the
structural stability of the corona ring. The results indicate that increasing the number of supporting rods
marginally reduces the overall deformation of the corona ring, while significantly elevating the stress and strain
at the connection points. Increasing the wall thickness of the supporting rods effectively reduces deformation
and mitigates stress concentration. Furthermore, the deformation increases substantially with wind speed
below 15 m/s; however, beyond this threshold, the deformation tends to stabilize as the corona ring’s response
to wind load approaches saturation.
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Fig.7  Six-rod corona ring model and contour plots
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