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Distributed optical fiber sensor monitoring technology for
single stage uneven ice covering

LI Chun-sheng' ,Zhang Rui-zhe' ,CAI Ying-miao' ,ZHOU Kai' LI Hong-da',CHI Xing-jiang
(1. Electric Power Research Institute of State Grid Beijing Electric Power Company ,Beijing 100075, China;
2. State Grid Beijing Electric Power Company , Beijing 100000, China )

Abstract:To avoid natural disasters affecting the normal transmission of power lines and to ensure the operation safety of
transmission lines,a distributed optical fiber sensing monitoring technology for uneven icing on single transmission lines is
designed for power conservation. The distributed fiber optic sensing structure is constructed using components such as seed
light sources and Brillouin lasers,and the distributed fiber optic sensing structure is used to generate Brillouin frequency
shifts and obtain the distribution of temperature and strain over the fiber sensing length. The mechanism of Brillouin fre-
quency shifts and their relationship with temperature and strain are analyzed ,providing a reliable basis for subsequent cal-
culations. Through a two-stage , three-tower model ,the operating parameters of a transmission line at a single stage are meas-
ured ,and the line stress equation is applied to calculate the specific load of uneven icing at a single stage. By combining the
specific load of uneven icing at a single stage with the temperature and strain conditions applied to the transmission line, the
uneven icing thickness of the transmission line at a single stage is calculated to ensure its safety. After experimental verifi-
cation,it can be concluded that this technology can accurately monitor stress changes in the line during icing,and the tem-
perature error of the monitored line is relatively low,and the thickness of ice-covering can be monitored in real time on each

file distance of the line.
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Tab. 1 Analysis of existing traditional ice cover monitoring methods
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Fig. 1 BOTDR sensor monitoring structure
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Fig. 2 Scaltering point positioning principle
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Fig. 3 Analysis of uneven ice cover in single file
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Tab. 2 Analysis of measurement indicators
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Tab. 3 Applied line analysis
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Fig. 4 Strain analysis of the line

0 100 200

AR P 4 R R A M 0 R A A [ A SR
N MR AR BLUKI , v R B VAR U 28
FFTE O e BTSN, 1M 5 £k i H BUAL DK Tl e,
P AR 2, 75 W A2 B S 300 ~ 400 m 2
[AIALE, AT LA 2k % E i AR (R GE R TH e n]
PAFIWAZ X A AR DR ISR , 3 A SCHOAR 1 il
)RS R N AR AR

G AR S5 6 X I 2R B B3R B AR A, S B
SRR 4 PR,

x4 LBEERMAEN

Tab. 4 Monitoring of line temperature change

W (& RRBE S /m | SEBRIELEE/C W iR/ °C w2/ C
50 -62.5 -62.7 0.2
100 -56.7 -56.7 0
150 -43.5 -43.6 0.1
200 —42.3 —42.5 0.2
250 -53.5 -53.5 0
300 -25.6 -26.1 0.5
350 -35.5 -35.2 0.3
400 ~46.6 ~46.6 0
450 -34.6 —34.7 0.1
500 -24.6 ~24.6 0
550 -13.5 ~13.5 0
600 -32.4 _32.4 0
650 -35.4 -35.6 0.2
700 -36.7 -36.6 0.1
750 -26.8 ~26.8 0
800 -34.5 -34.5 0
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Fig. 5 Analysis of monitoring results of ice cover thickness
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Tab.5 Analysis of monitoring of maximum ice cover
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Fig. 6 Analysis of the maximum relative deformation of the line
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