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Research on the influence of vibration-pickup distance on vibration
detection of 220 kV porcelain post insulator

Zong Fangrui, Wan Shuting, Li Na, Dou Longjiang

(Hebei Key Laboratory of Electric Machinery Health Maintenance & Failure Prevention, North China Electric
Power University, Baoding 071003, China)

Abstract: To solve the problem of vibration detection of double-section post porcelain insulators, this study takes 220 kV series post
porcelain insulators as the research object. The SolidWorks software is utilized to model and import them into ANSYS software to set the
model parameter calculation and analysis. The detection feasibility of porcelain insulators with series double-section posts by
vibroacoustic is verified. Meanwhile, the influence of the vibration-picking distance and the specific location of the vibration pickup point
at the bottom of the lower flange on the detection accuracy of the insulators is studied. The general rules are obtained. The achieved
simulation rules are verified by building a 220 kV insulator test bench. The final conclusion shows that the excitation-pickup distance has
an impact on the vibration detection results of porcelain pillar insulator. For double-section post insulators, when the excitation point and
the pick-up point are on the same straight line passing through the center of the lower flange, the frequency spectrum characteristics of
the signals collected by the two symmetric pick-up points on the blue center do not change with the change of the excitation pick-up
distance. According to the experimental results, it is concluded that the model BO3. 8-1 220 kV double-section porcelain pillar insulator
is the best. The optimal excitation-the pick-up distance is 35 mm.
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Simulation model of the double-section post insulator
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Table 1 Material mechanical properties of each

part of insulator

AL BERBR/GPa ML 5/ (kg-m™)
[IRSERIN 80 0.31 2 500
bR R 200 0.30 7 800
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(a) Excitation signal and feedback signal at the
bottom of the insulator
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(b) Schematic diagram of the crack of the
lower flange (only the porcelain part)
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Fig.2 Schematic diagram of loading and crack position

at the bottom of the lower flange
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Fig. 5 Pick-up points for different excitation-pickup distances
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Fig.9 Comparison of experimental simulation results of hammering

intact insulators under different excitation-pickup distances
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Fig. 13 Comparison of the results of faulty insulators excited
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Table 2 Summary of test results of white noise excitation
insulators with different excitation-pickup distances ( at least
six tests under each working condition, and the same
result of three consecutive times is the final result

under this working condition )
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