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Fig. 1 Schematic diagram of wind-induced deflection model

of overhead lines
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Sensitivity characteristics of dynamic wind-induced deflection response

of insulator string on overhead lines

HU Xin, WANG Zhang-qi, TIAN Rui
(Hebei Key Laboratory of Electric Machinery Health Maintenance &. Failure Prevention,
North China Electric Power University, Baoding 071003, China)

Abstract: The sensitivity of the dynamic wind-induced deflection responses of the insulator string can show the relationship be-
tween the deflection amplitude and design parameters, which is conducive to the understanding and use of designer. In order to ex-
plore the sensitivity characteristics of the dynamic wind-induced deflection response of insulator strings, the equivalent model of
conductor that can fully characterize the wind-induced deflection of overhead lines is proposed by the principle of constant natural
frequency, a two-degree-of-freedom dynamic model for the coupled wind-induced deflection of the insulator string and the overhead
conductor is established. Based on the amplitude-frequency characteristic curve and the fluctuating wind speed spectrum, the mean
square value of wind-induced deflection response is used to analyze the sensitivity of the wind-induced deflection of insulator string
to the overhead lines structure and wind speed, and an expression for the sensitive wind speed of the dynamic wind-induced deflec-
tion response 1s proposed. The result shows that the mean square value of the wind-induced deflection of the insulator string is pro-
portional to the vertical horizontal ratio of the overhead lines. When the average wind speed is the sensitive wind speed, the ampli-
tude of the wind-induced swing of the insulator string reaches the maximum value. In the design of overhead lines, the lines struc-
ture should be reasonably selected so that the sensitive wind speed of the insulator string to avoid the local maximum wind speed,

thereby reducing the possibility of wind-induced deflection flashover on the lines.

Key words: calculation model of wind-induced deflection; overhead lines; amplitude-frequency characteristic ; output spectrum ; sen-
sitivity
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