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Selection of optimal data-driven model for forecasting outage number of distribution
network users under typhoon disaster
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Abstract: Severe typhoon disaster may lead to power outage of distribution network users, the effective prediction of the
number of outage users in distribution network can provide auxiliary guidance for emergency repair of power grid.
Considering meteorological factors, power grid factors and geographical factors, a forecasting method for the outage
number of distribution network user based on machine learning regression algorithm is proposed. This paper analyzes and
compares the application effects of five machine learning regression algorithms, including Linear Regression (LR),
Support Vector Regression (SVR), Classification and Regression Tree (CART), Gradient Boosting Decision Tree (GBDT)
and Random Forest (RF) in forecasting the number of power outages of distribution network users. The results show that
LR performs poorly in forecasting the number of power outages of distribution network users, followed by SVR and
CART, RF and GBDT are relatively good. The error of GBDT is close to RF, but considering that GBDT is serial
computing and RF is parallel computing, RF is more efficient when used. Therefore, RF is selected for further analysis of
the forecasting effect of outage number. The results show that the accuracy of the method is more than 70% when the
error is within #£30%. It can provide powerful guidance for power outage repairs for distribution network users.
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Fig. 1 Prediction and evaluation framework for

users' power outage number
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Table 2 Optimization parameters of each model

A RILSH

Ridge alpha: 0.1

SVR kernel: rbf; C:10; gamma: 1

CART max_depth: 10
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Table 3 Error analysis of linear regression model

(! MAE MSE RMSE
Ridge 0.374 0.174 0.417
Lasso 0.467 0.229 0.478
Elastic Net 0.475 0.238 0.488
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Fig. 2 Error analysis of each model
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Table 4 Prediction error analysis under typhoon “Mujigae”

GEEELaY MAE MSE RMSE
RF 0.476 9 0.2331 0.482 8
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Table 5 Model accuracy analysis
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Fig. 3 Scatter diagram of relationship between actual value
and predicted value under typhoon “Mujigae”
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