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Monitoring of wind deflection angle of suspension insulator string for
power lines based on optical fiber sensing

Zhou Zhan Zhang Zhikun Zhao Zhengang Feng Ting Li Chuan Li Yingna

(Faculty of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China)

Abstract : Transmission line faults caused by wind deviation account for a large proportion in power grid operation. In order to monitor the
change of the yaw angle of the insulated suspension insulators in real time, the fiber-optic sensing technology is applied by studying the
load model of the overhang insulator wind bias. The on-line detection system for the wind deflector of the suspended insulator was built,
and the online monitoring of the skew angle of the 110 kV pole suspension insulator in the Zhaotong area of Yunnan Power Grid was
realized. According to the monitoring data, the change of the yaw angle of the suspended insulator string is consistent with the trend of
the theoretical calculation model, and the variation range is roughly between —4° and +4°. The results show that the on-line detection
method of wind-sounding angle of optical fiber sensing is accurate and reliable in practical application, which provides a certain reference
for the safe operation of transmission lines.
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Fig.1 Wind deflection Angle model of insulator
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Table 1 Main technical specifications of sensors
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Table 2 Basic parameters of fiber grating

demodulation instrument
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Fig.2 Schematic diagram of sensor calibration system
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Fig.3  Actual measured wavelength difference curve of

fiber grating inclination sensor
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Fig.4 Relationship between actual measured average

value and fitted straight line
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Fig.5 Change curve chart of wave length of two
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tilt sensor gratings with temperature
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Fig.6 Angle value after temperature compensation
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Fig.7 Schematic diagram of optical network
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Fig.8 Structure diagram of transmission line

tower tilt monitoring system
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Fig.9 Optical connection diagram of suspension

insulator wind deflection sensor

o e e WM e 4 5 1 £ AN [ 4 JRE ) IR, B
e 251 WP £ 15 2 PSS 2T eI A 1 2% 2 4
B, 2 0 N A R £ 2 S B Sk 248 1 5 I 1)
TR i) JAU i A0 ) S5 F A3

P T i — P i S e B, 5 LR B
L2 531 TR, I 108 1o 18] B [ 0 £ £ A 0 T 2



HET LT A IR i v 2 o A TR 24 51 U Bl 7 s F 5 - 85 -

53 1)
“‘j&

EISEIS

R AN 10 iR

e,

o] AT R,
7= i ff1 FEA
s RE

K10 a1 WU A A2 I 22 s A

Fig.10 Installation diagram of insulator wind deflection sensor
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Field construction drawing of insulator

wind deflection sensor
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Fig.12  Curve of wind deflection change of suspension insulator
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Fig.13  Wind speed variation curve of transmission line
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Fig.14 Wind deflection Angle—curve of

wind speed monitoring data
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Fig.15 Relation curve of wind deflection Angle and

wind speed in rigid straight rod model
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