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Fig. 1 Flow chart of VMD improved with PSO algorithm
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Table 1  Basic information of observation towers of a complex
mountain wind farm in Guangxi

A e K /m FEAR KRG/ (m/s )
58301# 533 52560 5.558
58302# 707 52560 5.186

2015 58303# 466 52560 6.009
58304# 327 52560 5.367
58305# 777 52560 6.058
58301# 533 52704 5.644
58302# 707 52704 5.542

2016 58303# 466 52704 5.598
58304# 327 52704 5.489
58305# 777 52704 6.191
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Table 2 Parameter scheme of PVL_QC
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Fig. 6 Comparison of three prediction indexes of 58301# observation tower in each month before and after

algorithm integration and optimization
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Fig. 7 Box-plot of three prediction indexes in 58301# observation tower every month before and after algorithm integration and optimization
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Fig. 8 Weibull fitting diagram of original and different algorithm prediction wind speed series
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Table 3 Testing results with QC method of PVL in five

observation towers from 2015 to 2016

K /%

Ay 58301# 58302# 58303# 58304# 58305#

2015 89.67 91.82 90.59 87.50 88.89

2016 89.51 89.20 89.19 90.12 90.42
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A QUALITY CONTROL ALGORITHM OF WIND SPEED OBSERVATIONS IN
COMPLEX MOUNTAIN WIND FARM BASED ON PSO-VMD AND LSTM

Xiong Xiong', Yao Runjin?, Cheng Shuaibing’, Li Wenlong®, Qian Dong'
(1. Jiangsu Collaborative Innovation Center of Atmospheric Environment and Equipment Technology , Information and Systems Science Institute
NUIST, Nanjing 210044, China;
2. Carbon Neutralization Research Institute , PowerChina Jiangxi Electric Power Construction Co., Lid., Nanjing 210018, China;
3. Jiangsu Key Laboratory of Offshore Wind Power Blade Design and Manufacturing Technology , Nanjing 210000, China;
4. Jiangxi Branch, China Three Gorges New Energy (Group) Co., Ltd., Nanchang 330038, China)

Abstract: There are many problems in complex mountain wind farms, such as large errors of wind resource evaluation and low accuracy
of wind power prediction caused by poor quality of observed wind speed data. Because of the strong intermittent, fluctuating, and non-
stationary characteristics presented by the wind speed in complex mountain wind farms, conventional quality control methods cannot
effectively improve data quality. For this situation, an integrated learning algorithm (PVL) based on particle swarm optimization
improved variational modal decomposition improved by particle swarm optimization and long short-term memory is proposed and applied
to the quality control of wind speed observations in complex mountainous areas to improve the quality of wind speed data. In order to
assess the feasibility and applicability of the proposed method, the 10 minutes wind speed observed in five observation tower of a
complex mountain wind farm in Guangxi from 2015 to 2016 were examined. Otherwise, we compared this method to spatial regression
test (SRT) and inverse distance weighting method (IDW ). The results show that the method can more effectively flag suspicious data,
and it also has the advantages of high identification accuracy, strong adaptability to different terrains and wind conditions.

Keywords: wind farm; quality control; particle swarm optimization ; variational modal decomposition ; long short-term memory
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