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Fig.2 Schematic diagram of physical model
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Table 1 The simulation parameters
i Bl
b /mm 10
Piber 7 (kgem™) 7 850
Piber 7 (kgem™) 2203
par/ (kgem™) 2 700
Pice /(kgom™) 900
Coe /(Jokg™ K1) 475
Ciper 7/ (J kg™ - K™h) 703
Cy/ (kg™ -K™") 900
Cio /(I kg™ - K1) 2 100
kyou/ (Wem™ K1) 44.5
Egper/ (Wem™ - K™") 1.38
ky/(Wem™ K 201
kieo/ (Wem™ K1) 2.24
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Fig.6 Temperature of the fiber with or without Joule heat
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Fig.7 Temperature difference of the fiber
with or without Joule heat
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Fig.8 The temperature of the fiber in the OPPC
without ice cover at different wind speeds
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Fig.9 The temperature of the fiber in the ice-coated
OPPC at different wind speeds
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Fig.10 The temperature of the fiber in the OPPC
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Fig.11 The temperature of the fiber in the ice-coated
OPPC at wind speeds of 0 to 1 m/s
2.0F

O
1S5t
bl
ff\ 1.0
s
0.5 e
0 1 2 3 4 5
i E £ /h

—0m/s — 0.025 m/s 0.05 m/s — 0.075 m/s
— 0.1 m/s 0.15m/s — 0.2 m/s - 0.4 m/s
------ 0.6 m/s 0.8 m/s -~ 1m/s

12 RUEO0~1 m/s AR E
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Fig.13 The temperature of the fiber in the ice-coated OPPC
with different initial values of ambient temperature
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Fig.14 The temperature of the fiber in the OPPC with-
out ice cover at different initial ambient temperatures
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Fig.15 The temperature difference of the fiber in OPPC
with different initial values of ambient temperature
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Fig.16 The temperature of the fiber in the ice-coated
OPPC with different temperature change rates
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Fig.17 The temperature of the fiber in the OPPC without
ice cover with different temperature change rates
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Fig.18 The temperature difference of the fiber in the
OPPC with different temperature change rates
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Fig.19 The temperature of the fiber in the OPPC
without ice cover with different icing thicknesses
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Fig.20 The temperature of the fiber in the ice-coated
OPPC with different icing thicknesses
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Fig.21 The temperature difference of the fiber in
the OPPC with different icing thicknesses
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Fig.22 The influence of wind speed on the temperature
difference of optical fiber in OPPC under different
environmental temperature change rates
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Fig.25 The influence of wind speed on the
temperature difference of optical fiber in
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Influence of wind speed on the effectiveness of monitoring of ice-covered

overhead transmission line based on BOTDA
XU Zhiniu, LI Xianfeng, GUO Yifan, ZHAO Lijuan
(School of Electrical and Electronic Engineering,North China Electric Power University , Baoding 071003, China)

Abstract ; For investigation of the temperature variation characteristics of the overhead transmission line under different
meteorological conditions and the influence of wind speed on the effectiveness of the overhead transmission line icing monitoring
based on the distributed optical fiber sensing technology, a 3D temperature field model for the ice-covered optical phase
conductor is established. The variation characteristics of optical fiber temperature under different ambient temperature, wind
speed and icing-thickness are analyzed and obtained using the finite element analysis. From this, the results reveal that the
temperature difference between the icing part and the non-icing part is independent of the initial value of the ambient
temperature ,and the critical wind speed expression separately considering the rate of ambient temperature change or icing-
thickness is provided. In addition, the critical wind speed value under the ambient temperature change rate and icing-thickness
within the common range is presented. Based on the wind speed value and interpolation, a more accurate critical wind speed
value can be given under the ambient temperature change rate and icing-thickness within the common range. It provides a
reference for researching the temperature variation characteristics of ice-covered overhead transmission lines under different
meteorological conditions and the influence of wind speed on the effectiveness of overhead transmission line icing monitoring
based on distributed optical fiber sensing technology.

Keywords : overhead transmission line ; ice-coating identification ; optical fiber sensing; temperature field; critical wind speed;

Brillouin optical time domain analysis ( BOTDA)
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