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Abstract

With the increasing demand for electricity in the society, in order to prevent the short-circuit trip
of 10kV overhead lines from interphase wire collision and ensure the safe and reliable operation
of the lines, the ice covering model of the wires was built to simulate the motion state of the
ice-covered wires under static and dynamic action, and the dynamic characteristics of the ice
dancing of the overhead lines in the triangular arrangement were simulated by finite element
method. The influence of wire diameter and material on line movement and force is analyzed.
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Considering the anti-dance effect, cost and safety reliability of spacer bar, the anti-dance scheme
of interphase spacer bar is proposed. The experiment proves that the dancing amplitude of over-
head line is significantly reduced and the safety and reliability of overhead line is improved.
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Figure 1. Ice covered wire structure
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Figure 2. Flow field setting
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Figure 3. When the wind speed is 25 m/s and the ice thickness is 4
mm, the conductor moves along the path
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Figure 4. Static sag of conductor in no wind
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Figure 5. Conductor galloping amplitude under different ice thickness
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Figure 6. Maximum stress of traverse under different ice thicknesses
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Figure 7. Conductor galloping amplitude under different diameters
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Figure 8. The maximum stress of the conductor under different diameters
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Figure 9. Conductor galloping amplitude under different conductor materials
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Figure 10. Maximum stress of conductor under different conductor materials
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Figure 11. Effect of spacer rod density on traverse migration
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Figure 12. Effect of spacer density on conductor stress
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Figure 13. Influence of wind speed on traverse movement deviation after installing spacer bars
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Figure 14. Influence of wind speed on stress of wire after installing spacer bars
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Figure 15. Vertical galloping migration of wires with different spacer ice thickness
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Figure 16. Horizontal dancing migration of wires with different spacer ice thickness
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Figure 17. Influence of ice thickness of spacer on stress of conductor
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Figure 18. Galloping offset of wires at different installation positions
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Figure 19. Effect of semi-conductive layer on electric field distribution of interphase spacer
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Figure 20. Effect of the number of parachute skirts on the electric field distribution of interphase spacers
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Figure 21. Vertical motion image of overhead line before spacer bar installation
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Figure 22. Vertical motion image of overhead line after spacer bar installation
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