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Analysis of the Impact of Low Temperature and Freezing Weather in Northern

Guangxi on High-Altitude Wind Power Generation
YANG Wei', QIN Chuan’, ZENG Yulin', WU Jing', LI Xianghong"™
(1. Guilin Meteorological Bureau of Guangxi, Guilin 541001, Guangxi, China;
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Abstract: [Introduction] The Hunan-Guangxi Corridor, rich in wind resources, is a channel for cold air to move southward into
Guangxi. Every winter, there are often severe weather conditions such as low temperatures and freezing, which can lead to problems such
as ice coating on wind turbine blades, changes in material and structural properties, and changes in load, resulting in reduced service life
of wind turbines and affecting power generation capacity. In Guangxi, the impact of cold wave and low temperature weather on wind
power generation has received widespread attention. Low temperature conditions have a significant impact on the operation phase of
wind farms. Currently, there are few studies that statistically analyze the operation of wind turbines under low-temperature conditions and
their impacts. [Method] This paper utilized real-time observation data and 0.25 x 0.25 reanalysis data from the European Center ERAS,
as well as data from wind energy companies in Guangxi on ice induced shutdowns and wind curtailment power losses. An analysis was
conducted on the impact of the low temperature and freezing weather from December 15 to 24, 2023 on the high-altitude wind power
generation in northern Guilin. Simultaneously, the formation mechanism and forecasting techniques of Guilin's severe low temperature
and freezing weather were analyzed. [Result] It is found that there is a correlation between environmental temperature, air humidity, and
wind power loss, and a correlation formula is derived. [Conclusion] This research provides a foundation for further prediction and early
warning of low temperature weather and wind power generation in Guilin high-altitude wind farm. Using temperature forecasting
products from numerical forecasting, the number of daily shutdowns and power losses in the future can be predicted in advance, assisting
in wind power forecasting. At the same time, high-precision freezing disaster weather forecast and warning can optimize customer

resource allocation, reduce customer property losses, and ensure personnel and equipment safety.
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Fig. 1 Geographical location diagram of ground meteorological
stations and wind farms
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Fig. 2 Time series diagram of daily average temperature and
minimum temperature in Xing'an and Ziyuan from
December 14 to 25, 2023
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Fig. 3 Extreme wind speed from the 14th to the 26th
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Fig. 7 Comparative analysis of power loss and daily maximum, minimum, and average temperature in various wind farms (a: Wind Farm of

Qiuping; b: Wind Farm of Jinzishan, Wind Farm of Majia)
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Tab. 2 Ice induced shutdown and daily ice freezing wind curtailment power losses of three wind farms from December 15 to 24, 2023
bR DANER7) P ER7) E IR
H AR Fléﬁﬁ?kﬁf ER-Yier AR Flé?ﬁ?kﬁ?f H vk AR Elééﬂkﬁ HEE VKT
B I T [ L e [
/% =/MWh /% =/MWh /% H/MWh
12715H 9.8 34.79 706.8 7.2 100.00 346.2 8.1 100.00 166.1
12/16H 13.4 46.58 5769.6 9.3 100.00 14879 13.5 100.00 1003.7
12717H 8.8 93.42 4193.8 4.8 100.00 593.1 5.9 100.00 625.1
12/J18H 7.5 100.00 7 060.8 3.7 100.00 294.1 5.8 100.00 442.2
127 19H 9.0 100.00 9244.1 5.3 100.00 7232 2.8 100.00 165.0
12/420H 9.5 100.00 9149.8 8.1 100.00 12823 5.6 100.00 397.0
12A21H 11.8 74.25 8396.8 10.4 82.86 14574 10.2 56.06 775.1
12/422H 10.4 53.70 6 052.7 8.3 80.00 1012.4 8.6 39.39 503.7
12723H 7.1 32.88 1494.4 5.2 74.29 155.0 4.5 24.24 322
12J124H 8.5 10.41 654.0 6.6 14.29 100.5 7.2 16.67 90.3
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Fig. 8 Comparative analysis of the proportion of wind farm shutdowns and daily average relative humidity (a: Wind Farm of Qiuping; b:
Wind Farm of Jinzishan, Wind Farm of Majia)

&3 SAMKABIMERESFREGREEFEE

Tab. 3 Regression model of environmental temperature and abandoned wind power loss of three wind farms

el HRZHR MR ER FfE BENKF
Y\=—44.518 7X\+577.713 7 0.720 6 0.5193 8.643 1 <0.05
Y=—11.716 0X,+464.127 2 0.067 1 0.004 5 0.036 1 >0.5
Y,=—60.720 0X;+373.850 8 0.621 4 0.386 2 5.0327 <0.1
Y,=—3.648 5X,+88.093 0 0.433 6 0.1880 1.8525 >0.1
Y,=—5.543 0X+53.955 9 02144 0.046 0 0.3856 >0.5
Y,=—5.202 8X,+71.450 0 0.401 5 0.161 2 1.5377 >0.1
Y;=—2.673 0X,+51.947 4 0.5351 0.286 3 3.2097 >0.1
Y,=3.878 3X;+27.615 3 02527 0.063 9 0.545 8 >0.1
Y,=3.878 3X,+27.615 3 0.472 6 02233 2.300 1 >0.1

Hri Y, Yo, Y nl b, B &I & AR g S 0 ] A R R B Ay, A G R
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