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Health evaluation model of smart grid dispatch and control system based on
RB-XGBoost algorithm
TAN Lintao',LI Junliang’, REN Bing’,HE Yang’,GAO Xin’,XU Jianhang®, HUANG Qingqing’
(1. Dispatching and Control Center,Central China Branch of State Grid Corporation of China, Wuhan 430077, China;
2. State Grid Electric Power Research Institute ,NARI Group Corporation,Beijing 100192, China;

3. School of Automation, Beijing University of Posts and Telecommunications, Beijing 100876, China)
Abstract: For the health evaluation of smart grid dispatch and control system (D5000 system),the traditio-
nal expert experience-based evaluation methods have the problem of subjectivity. The multi-classification
method based on machine learning is an effective way to improve the evaluation objectivity. However, the
data imbalance among the samples of different health levels leads to a low classification accuracy. There-
fore,a health evaluation model of D5000 system based on RB-XGBoost(Random Balance and eXtreme Gra-
dient Boosting) algorithm is proposed. Firstly,in view of the serious imbalance of sample number among eva-
luation levels,a hybrid sampling method based on adaptive RB(Random Balance) is proposed. The maxi-
mum and minimum sample number among levels are used as the upper and lower limits of sampling inter-
val respectively,and multiple random numbers are generated to undersample or oversample the data of each
level, which increases the diversity and decreases the imbalance degree of training data. Then, after training
the balanced sample data, sub-models of XGBoost (eXtreme Gradient Boosting) algorithm are established.
Considering the consistency of each sub-model’s importance,a hard voting method is proposed to integrate
all sub-models, and then the evaluation model corresponding to each sub-module of D5000 system is ob-
tained. Finally, according to the hierarchical relationship of the system indicators,a parallel-serial combined
calculation method is adopted in the evaluation process. In this way,the overall health evaluation model of
D5000 system including 17 RB-XGBoost models is constructed. The experimental results based on eight
sets of KEEL multi-class imbalanced datasets show that the average classification accuracy of the proposed
method increases by 6.79% at the most and 2.03% on average compared with the existing similar typical
algorithms. And the effectiveness of the proposed method is verified by the actual sampling data of a pro-
vincial D5000 system.

Key words: smart grid; D5000 system; health evaluation; multi-classification; adaptive random balance samp-

ling; XGBoost algorithm
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Table B1 Wilcoxon signe rank test results verifying difference between RB-XGBoost algorithm and other algorithms on public
datasets( o = 0.05)

S ATN R* R p-value
RB-XGBoost. RB-RF 36 0 0.012
RB-XGBoost. DES-MI 36 0 0.012
RB-XGBoost. XGBoost 36 0 0.012

RB-XGBoost. RF 36 0 0.012
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Fig.B5 Comparison of average classification accuracy among five models on D5000 submodule dataset
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Table B2 Wilcoxon signed rank test results verifying difference between RB-XGBoost algorithm and other algorithms on D5000
submodule dataset( @ = 0.05 )

RGPS R* R p-value
RB-XGBoost. RB-RF 15 0 0.043
RB-XGBoost. DES-MI 15 0 0.043
RB-XGBoost. XGBoost 15 0 0.043

RB-XGBoost. RF 15 0 0.043
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