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Research on Windage Yaw Rotation Characteristics of Tension Tower Jumper of 500 kV
Transmission Line
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(1. School of Electrical and Electronic Engineering, Hubei University of Technology, Wuhan 430068, China; 2. Key Laboratory of
Solar Energy Efficient Utilization and Energy Storage Operation Control , Hubei University of Technology, Wuhan 430068, China)

Abstract: Under strong wind conditions, the jumper structure of the tension tower in transmission lines may under-
go rotation, causing the clearance between the jumper and the tower to fall below the safety threshold , thereby result-
ing in windage yaw flashover accidents. For exploring the windage yaw rotation characteristics of strain tower jump-
er and clarifying its influence on the risk of windage yaw tripping of transmission lines, a coupled finite element
model of insulator string-jumper-cage jumper frame for 500 kV strain tower in a certain area is established. The in-
fluence of the number of suspension insulator strings of the jumper, the length of cage jumper frame, and the wind
direction angle on the windage yaw rotation angle of jumper are discussed. In addition, a fluctuating wind response
analysis of the jumper model is carried out under a fluctuating wind condition with an average wind speed of 35 m/s.
Finally, the minimum insulation clearance of the actual strain tower jumper is calculated. It is concluded that con-
sideration of th windage yaw rotation angle of the jumper leads to a reduction in the insulation clearance. Moreover,
under high wind operating conditions , the minimum insulation clearance of the jumper may fall below below the val-
ue specified in the regulations, posing a significant risk of windage yaw trip-out for the transmission line.

Key words: 500 kV transmission line; tension tower; jumper; wind yaw rotation characteristics; finite element

analysis; minimum electrical clearance
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Fig.1 Finite element model of insulator string-jumper-

cage jumper skeleton system
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Fig. 2 Simulation results of fluctuating wind time history
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jumper under three operating conditions
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