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Mechanism and data-driven combined short circuit current calculation method for

distribution network with IIDG
ZHENG Xiang',WANG Huifang',JJANG Kuan',CAO Jianwei’,LIU Ying’,CHEN Yongwei’
(1. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China;
2. State Grid Huzhou Power Supply Company,Huzhou 313000, China)

Abstract: The short circuit current in a distribution network with IIDGs(Inverter-Interfaced Distributed Gene-
rators) is mainly calculated by using physical modeling at present,which has drawbacks in terms of calcu-
lation speed,accuracy,and versatility in the case of high penetration of IIDG. A mechanism and data-driven
combined short circuit current calculation method for distribution network with IIDGs and high penetration
of T1IDGs is proposed. To compare with simple data-driven calculation method,based on the feature analysis
of distribution network with IIDGs,two kinds of feature combinations reflecting the short circuit current are
introduced. In one of them,mechanism is considered and the short circuit current when IIDGs are not con-
nected into the system is used as the key feature,while the other only uses features of the distribution net-
work. The data sets are accumulated by running the simulation model on MATLAB / Simulink, and the
machine learning models are trained with two feature combinations using the ensemble methods, which in-
clude random forest, extremely randomized trees, XGBoost and LightGBM. The feasibility and effectiveness
of models based on ensemble methods are verified on the IEEE 34-bus system,and the calculation results
of different ensemble methods and different feature combinations are compared. The results show that the
ensemble learning methods are capable of correctly predicting the short circuit current, and the mechanism
and data-driven combined method outperforms the simple data-driven method if the corresponding mecha-
nism is still available. In addition,the comparison with the physical modeling method validates the accuracy
and rapidity of the proposed method.

Key words:inverter-interfaced distributed generator;distribution network ; short circuit current calculation;fea-

ture analysis;machine learning;ensemble methods
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Table Al Prediction result comparison among different algorithms on testing set of K;

. L %R FEHLR BEHLARIR XGBoost LightGBM
FEA SEBRMEIA — — — [

TE/A Jape 1% TRIMEIA Jave 1% TRIME/A Jape 1% TRME/A Japel%
1 240.85 241.72 0.364 241.91 0.444 24277 0.798 242.40 0.646
2 35.56 35.39 0.486 35.14 1.201 3554 0.066 35.34 0.614
3 251.53 251.27 0.100 251.66 0.052 251.37 0.062 251.46 0.028
4 241.46 242.85 0.574 243.07 0.668 243.83 0.980 242.97 0.623
5 24.16 24.15 0.063 2411 0.223 24.08 0.328 24.05 0.449

Jnapel% 0.317 0.518 0.447 0.472
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