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Development of Fiber-grating Breeze Vibration Monitoring Sensor

CHEN Wenxuan', QIN Zhaoyu?, PAN Zhezhe?, SHEN Yang*
(1. No.15 Middle School of Wuhan, Wuhan 430070, China;
2. Wuhan NARI Limited Company, State Grid Electric Power Research Institute, Wuhan 430074, China)

Abstract: This paper studies the on-line monitoring technology of aeolian vibration in transmission lines based
on optical fiber sensing method. A new passive sensor with main structure of embedded FBG cantilever beam is
verified feasible and the first fiber grating breeze vibration monitoring sensor is developed successfully according
to the calculation results. The sensor can be calibrated through relationship between aeolian vibration frequency,
amplitude change and the change of FBG stress. And the designed system is tested to be effective to measure
breeze vibration and the sensor can finally meet the monitoring regulation with frequency 0 to 150 Hz and the
amplitude 0 to 0.6 mm.
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Fig. 1 Diagram of bent amplitude method
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Fig. 2 Diagram of cantilever beam sensor structure
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Table 1 Comparisons of main properties for

different elastic materials

HZ R PRAVERL L /GPa JT IS BE/MPa I ik 2 2 (x1079)

4551 200 360 11.0
65Si2MnWA 200 1700 11.0
1Cr18Ni9Ti 200 200 16.6

B 131 1250 16.7
Ly12 fifi 51 72 280 23.0
30CrMnSiA 210 900 11.0

- 3 i 79 206 335~410 12.0

PR 8 SR | W e B T 3 e 3
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Table 2 Comparisons of main properties for different

binding agents
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Fig. 7 Test system structure of fiber grating breeze

vibration monitoring sensor in laboratory
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Fig. 8 Vibration curve of fiber grating breeze

vibration monitoring sensor
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Fig. 10 Fiber grating breeze vibration monitoring sensor

installed on transmission line
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