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Meteorological Research and Early Warning Services for Wind Turbine Icing
in Wind Farms

CHEN Zhenghong'?, HE Liwei'?
(1.Hubei Meteorological Service Center, Wuhan 430074, China;
2.Hubei Meteorological Energy Technology Development Center, Wuhan 430074, China)

Abstract: Wind turbine icing is one of the most severe natural disasters affecting wind farms. The meteorological factors
influencing wind turbine icing mainly include environmental temperature, wind speed, relative humidity, and droplet particle
diameter. Meteorological departments in provinces such as Hubei, Guangxi, Jiangxi, and Shaanxi have successively conducted
technical research and professional services for wind turbine icing impact assessment, forecasting, and early warning, such
as establishing meteorological service databases for new energy, developing wind turbine icing platforms, constructing wind
turbine icing forecasting models, and conducting icing experiments and numerical simulations, all of which have yielded
positive results. These initiatives play a significant role in enhancing the ability of wind farms to defend against
meteorological disasters and effectively ensuring their safe operation. It is recommended that meteorological departments
prioritize comprehensive meteorological research on the entire chain of wind turbine icing monitoring, assessment, and
forecasting(including power prediction) in the future, as well as develop more targeted meteorological service products and de-
icing facilities or measures.
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Fig.1 The spatial distribution of annual average icing

frequency and time for wind turbines in Hubei province
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Fig.2 The predicted start and end times, as well as the

amount of ice cover, for the two processes of 1d, 2d,

and 3 d in advance
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Tab.1 List of meteorological indicators for ice cover risk

prediction model
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Fig.3 Forecast of model for wind turbine affected by ice

cover on February 9, 2023
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Tab.2 Test results of hourly temperature simulation effect
for tower 2 and tower 3

» 25 35
2=y
R  MuC  Rus/C R MuC  Ryus/C
% 0.93 2.15 1.69 0.89 2.00 1.67
X 0.81 1.83 1.45
# 0.96 1.89 1.44 0.95 1.95 1.58
% 0.94 1.97 1.56 0.94 1.70 1.21

AEYY 091 1.96 1.54 0.93 1.88 1.49
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Tab.3 Test results of hourly wind speed simulation effect

for tower 2 and tower 3

» 25 35

N

R M,\E/OC RMSE/OC R MAE/OC RMSE/OC

*H 0.72 23 1.7 0.65 2.4 1.8

B 0.79 23 1.8 0.79 2.4 1.8

774 0.71 2.5 1.8 0.63 22 1.6

K-S 0.62 2.5 1.9 0.55 22 1.8

Xy 071 24 1.8 0.66 23 1.7
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Fig.4 Ice thickness on blade surface under different wind
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Fig.8 Restricted capacity forecast and forecast error of

wind turbine icing from November 2023 to March 2024
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