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Analysis and Prediction of Micro-meteorological Parameters for Power
Transmission Lines in Micro-terrain Environment
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Abstract: In order to investigate the icing conditions of the transmission lines in micro-terrain areas, a research is
carried out on the formation mechanism of micro meteorology in mountainous micro-terrain environment by
taking three transmission lines in North China Grid, which are located in typical micro-terrain areas and had tower
failure accidents in history, as examples, and a regression prediction model is established between micro-terrain
meteorological factors and macro atmosphere parameters with the multiple regression analysis method based on
the micro-climate theory. The research results show that the method can quantitatively reveal the relationship
between micro-meteorological parameters, and can be used to analyze and predict the micro-meteorological
parameters for the transmission lines in micro-terrain environment. The research in this paper can provide a basis
for real-time evaluation of electrical reliability of transmission lines and establishment of early warning system.
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Fig. 1 Schematic diagram of narrow tube effect
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Fig. 2 Schematic diagram of the relationship among

temperature, humidity and wind speed
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Fig. 3 Temperature curve of Nie-kang Linel
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Fig. 4 Temperature curve of Nie-Kang Line2
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Table 1 Goodness of fit and confidence level of temperature

curve
2 8% 2 PR R2 a
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Fig. 6 Humidity curve of Nie-Kang Linel
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Fig. 7 Humidity curve of Nie-Kang Line2
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Fig. 8 Humidity curve of Changhai Line
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Table 2 Goodness of fit and confidence level of humidity curve

AL R2 a
WHE—%Z 09028 1.60=10-32
HHET 28 0.9605 6.69x10-7

ENE57 0.900 8 3.90x10-30
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Fig. 9 Wind speed curve of Nie-Kang Linel
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Fig. 10 Wind speed curve of Nie-Kang Line2
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Fig. 11 Wind speed curve of Changhai Line
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Table 3 Goodness of fit and confidence level of wind speed

curve
25 5 4 PR R2 a
HHE—%4 08751 7.02%10-28
R4 08912 6.91x1028
E¥a324 0.8538 1.02x10-24
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Fig. 12 Structure diagram of meteorological prediction system
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Fig. 13 Temperature prediction curve of Nie-Kang Linel
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Fig. 14 Wind speed prediction curve of Nie-Kang Linel
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Fig. 15 Humidity prediction curve of Nie-Kang Linel
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Fig. 16 Temperature prediction curve of Nie-Kang Line2
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Fig. 17 Wind speed prediction curve of Nie-Kang Line2
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Fig. 18 Humidity prediction curve of Nie-Kang Line2
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