(121) 121

BRI HC78MMEH 2 — o v hodt#

0 fERSET - B CHBRY - A gk

Calculation of Coulomb Force to a Conductor Based on the Analysis
of Electric Field Strength

Toshiyuki Tanise, Takayoshi Apacxi and Setsuo SAEeki

Abstract

Vibration of a transmission-line conductor is set up by corona discharge on water drops hanging beneath
the conductor under rainy weather. This corona-induced vibration of a transmission-line conductor has
become more serious problem owing to the rise of transmission voltage. To make the mechanism of corona-
induced vibration clear theoretically, it is important to investigate force to a conductor.

As the first step, calculation of coulomb force caused by space charge is described in this paper. The cal-
culation model is the co-axial cylindrical electrodes, and the inner conductor has a knife edge which shames
hanging water drops. In computing coulomb force, the analysis method of electric field strength is used.
The calculation of electric field strength is performed with the method of successive approximation. In
general, it is difficult to determine boundary conditions in calculation of corona electric field. Therefore, in
order to determine the boundary condition for the space charge density, we adopted electric field strength in
the vicinity of the tip of the knife edge. Using electric field strength at the surface of the inner conductor,
which is calculated in the manner described above, it is able to compute coulomb force working the conductor.

Coulomb force was calculated under various conditions such as applied voltage, diameter of a conductor,
and length of projection. As a result, it was showed to be able to treat of force to a conductor quantitatively.

And we obtained a guide to analyse corona-induced vibration theoretically.
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Fig. 1 Calculation model of experimental apparatus

in (X-Y) co-ordinate.
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Fig. 2 Schematic diagram for (U-V) co-ordinate
divided by meshes.
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Fig. 3 Calculation grids.
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Fig. 4 Calculation grid at the tip of knife edge.
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Fig. 5 Flow chart of calculation.
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