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Fig. 1 Beam kinematics coordinate system
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Fig. 2 Right angle cantilever beam-geometric data
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Research on icing four-split wire-induced de-icing algorithm
based on CR method

LU Jia-bo* "* ,WANG Jia-lin' LU Zhong-bin’ s HUANG Zhan' ,FAN Li', WU Chuan®,LIU Xiao-hui'
(1. School of Civil Engineering,Chongqing Jiaotong University, Chongqging 400074 , China;
2. State Key Laboratory of Bridge and Tunnel Engineering in Mountain Areas,
Chongqing Jiaotong University, Chongqing 400074 ,China;
3. State Grid Henan Electric Power Research Institute,Zhengzhou 450052 ,China)
Abstract; In order to more realistically and quickly simulate the induced de-icing process of ice-coated and
split conductors, this paper develops a beam element calculation program based on the Corotational
method, which can quickly and accurately simulate the large-displacement geometrically nonlinear
problem of spacers. The beam element is degenerated into a rod element, which can quickly and
accurately calculate the large-scale motion of the ice-coated wire space,and the reliability of the method is
verified by an example. Finally, the judging criterion of the ice-coated shedding acceleration is defined,
and the finite element model of the ice-coated four-split conductor induced de-icing is
established. According to the finite element model, the de-icing jump height and variation law of each
sub-conductor under different ice thickness, initial de-icing position and critical acceleration are
studied. The results show that: the induced de-icing effect of different sub-conductors will produce
different ice jump effects, which are close to 1. 25 times of the non-induced de-icing mode; the induced
effect caused by the lower sub-conductor is much larger than that of the upper sub-conductor;thicker or
the closer the initial deicing position is to the midpoint, the smaller the critical acceleration, and the
greater the induced effect. The simulation results in this paper can provide a reference for the design of
transmission lines in heavy ice areas,and the simulation method proposed in this paper can provide a new

research idea for the simulation of deicing and deicing of split conductors.

Key words: quad bundle conductors;ice-shedding induce effect;sub-conductor;dynamic response



