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Online prediction model for power transmission line icing load based on PCA-GA-LSSVM

CHEN Yong', LI Peng', ZHANG Zhongjun', NIE Haifu', SHEN Xin®
(1. School of Information, Yunnan University, Kunming 650500, China;
2. Electric Power Research Institute, Yunnan Power Grid Corp, Kunming 650217, China)

Abstract: Traditional icing load prediction models exist many shortcomings, such as forecasting inaccuracy, casualness in
choosing model parameters, and low prediction efficiency. Thus, an online prediction model based on the field
micrometeorological data is proposed to predict the icing load of power transmission line. Firstly, this paper extracts
effective information from micrometeorological data based on Principal Component Analysis (PCA), and optimizes the
regression parameters by Genetic Algorithm (GA), and builds and trains offline LS-SVM training model. Secondly, online
updating of regression function and prediction model is realized based on Karush-Kuhn-Tucker conditions and
incremental online learning algorithm. Finally, the validity of the model is evaluated by related transmission lines of
Yunnan Power Grid. Experimental results indicate that this method could predict the real-time icing load on overhead
power lines, obtaining better performance in single-step and multi-step forecast than traditional icing load prediction
models , which could serve for deicing and maintenance decision for power transmission and distribution system.
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Fig. 1 Flowchart of online prediction model for icing load based on PCA-GA-LSSVM
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Table 2 Eigenvalue of six variables covariance matrix
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Table 3 MRE of the multistep forecast with four models
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2 0.0415 13743 6 84.599 1 SVM 1678 1942 2168 2738 3592
3 0.024 6 8.1381 927372 LS-SVM 1839 2084 2245 2621 3447
4 0.014 4.6542 97.391 4 KB 1131 1747 2048 2383 27.37
5 0.005 6 1.8615 99.2529
6 0.002 3 0.747 1 100 % 4 MFPRE X SKFUN{E RMSE 37 tE
Table 4 RMSE of the multistep forecast with four models
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Fig. 5 Result comparison of one-step forecast with four models
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Table 6 Icing thickness data of Shenyuan I circuit line

ey IRBEIRE/ BRI/ PRI R4/ SR UK/
T % (m/s) mm
1 -2 79 1 5.89
2 -3 86 0.3 4.42
3 -3 86 1.9 438
4 -4 93 0.6 8.87
5 -3 97 0.3 7.12
6 -4 96 0.5 9.39
7 -1 95 0.3 7.1
8 -2 84 0.8 5.66
9 -6 94 1.7 9.33
10 -3 87 1 3.89
11 -1 96 0.3 6.74
12 -7 80 10 11.7
13 -8 81 10 14.36
14 -8 81 12 11.59
15 =7 81 15 12.39
16 =7 80 8 10.49

MR 7 RN 7 HR PR AL T 2 5, R
SRR 25 L ¥ AR 2 g R AR AR f FRUIDRS S
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Table 7 Prediction result of icing thickness and error

en SRR UK SCHR[24]70 AR GiEhy)
JE % /mm W /mm PRI/ mm R ZE/%
9 9.33 8.51 8.07 13.5
10 3.89 5.68 3.97 2.06
11 6.74 8.5 6.75 0.15
12 11.7 10.9 8.03 31.37
13 14.36 12.8 13.88 3.34
14 11.59 12.7 11.78 1.64
15 12.39 10.5 12.35 0.32
16 10.49 8.5 10.54 0.48
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