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Prediction of transmission line icing in micrometeorological areas based
on RF-GSWOA-SVRM

ZHANG Wei', LIU Xingjie*, HUANG Rui', RAO Yizhou®, LIU Jianning', CHEN Dan'

(1. Economic and Technical Research Institute, State Grid Ningxia Electric Power Co., Ltd., Yinchuan 750000, China;

2. School of Electronic and Electrical Engineering, Ningxia University, Yinchuan 750000, China)

Abstract: The transmission lines in the micrometeorological area are more prone to icing, so it is extremely destructive
to the safe operation of the power grid system. In view of the characteristics that icing monitoring data in
micrometeorological areas is scarce, and interference is strong, RF-GSWOA-SVRM, a prediction method for
transmission line icing in micrometeorological areas based on random forest (RF) , global search whale optimization
algorithm (GSWOA) , and support vector regression machine (SVRM) , is proposed to improve the accuracy of icing
prediction. Firstly, the RF algorithm is used to extract the correlation between transmission line icing and
micrometeorological data, thereby reducing the overfitting phenomenon caused by a single meteorological factor and the
superposition effect of multiple meteorological factors. Then, to address the issue that the SVRM algorithm is highly
sensitive to the selection of the kernel function and the setting of the penalty factor, the traditional whale algorithm is
optimized to obtain GSWOA,, thereby avoiding the kernel function and penalty factor from falling into local optimal

solutions. Furthermore, the two parameters of the SVRM algorithm are optimized via GSWOA, and a short-term icing
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prediction model based on RF-GSWOA-SVRM is established. Finally, by taking the online monitoring data of

transmission lines in a single micrometeorological area of Henan power grid as an example, a comparative analysis is

conducted to verify the effectiveness of the proposed method. This model is applied to the transmission line icing

prediction in similar micrometeorological areas of a certain region, and high prediction accuracy is achieved,

demonstrating that the model has certain general applicability.

Key words: transmission line; micrometeorology; icing prediction; support vector regression machine; improved

whale optimization algorithm; small sample
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Figure 7 Comparison of five types of icing prediction models
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Table 2 Error comparison of five types of icing

prediction models

WA 4 bR

o A5
MRE/% RMSE/mm  R*/%
SVRM 48.9 5.40 33.76
Transformer 35.7 4.42 47.03
WOA-SVRM 26.1 2.51 72.86
RF-GA-LSSVM 17.4 2.25 79.45
A ST AR 14.3 1.94 83.64
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Table 3 Comparison of multi-step prediction values of model

RIS MRE/ % RMSE/mm R*/%
1 4.02 0.829 96.13
2 5.89 0.967 93.87
4 8.27 1.115 91.72
8 11.18 1.328 87.24
16 13.65 1.735 85.06
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Figure 8 Result comparison of icing prediction
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