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Fig.1 T-type equivalent circuit of
low-voltage overhead line
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Fig.2 Evaluation process of harmonic loss
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Fig.3 Principle of power quality disturbance test
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Table 2 Evaluation error of harmonic loss
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Harmonic loss evaluation of low voltage overhead lines

based on CSO-SVR model
MENG Anbo', CAI Yongfeng', FU Jiajing', CHEN De', YIN Hao', CHEN Zihui’
(1. School of Automation, Guangdong University of Technology , Guangzhou 510006, China

2. Jiangmen Power Supply Company, Guangdong Power Grid Co., Ltd. , Jiangmen 529000, China)

Abstract:In view of the low calculation accuracy of physical analytical model of harmonic loss, a support vector regression
(SVR) model based on crisscross optimization ( CSO) algorithm is proposed to evaluate the harmonic loss of overhead lines.
Firstly, the SVR model designed to minimize structural risk is used to fit the relationship between line characteristics and
harmonic losses. Then,the SVR hyperparameters are globally searched by the CSO algorithm. The optimal hyperparameter group
is obtained by dynamic optimization,and the CSO-SVR harmonic loss evaluation model is established. Based on a large power
quality test platform,the harmonic test of low voltage overhead lines is carried out. And the proposed model is verified by the
measured data of this test. The results show that using CSO algorithm to optimize hyperparameters of SVR can effectively
improve the line loss evaluation performance of SVR model. Compared with other models, the proposed model presents higher
accuracy.

Keywords : overhead lines; harmonic loss; crisscross optimization ( CSO) ; support vector regression ( SVR) ; power quality;

hyperparameters ; evaluation accuracy
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Prediction of temporal and spatial distribution of electric vehicle

charging load considering coupling factors
CHENG Shan'?, ZHAO Zikai"*, CHEN Nuo'?, YU Zihao'*
(1. Yichang Key Laboratory of Intelligent Operation and Security Defense of Power System
(China Three Gorges University) , Yichang 443002, China;2. College of Electrical Engineering
and New Energy, China Three Gorges University, Yichang 443002, China)
Abstract : One of the components to realize the mutual benefit and win-win between electric vehicle (EV) and power grid is to
effectively predict the charging load of EVs while the difficulty of charging load prediction is increased because of the
randomness of temporal and spatial transfer of EV and a variety of coupling factors in the transfer process. In this paper, a
method for predicting the spatial and temporal distribution of EV charging load considering dynamic transfer planning and
coupling factors is proposed. Firstly,an individual travel mathematical model with multiple types of EVs is established based on
travel chain technology. On this basis, considering the traffic flux, road conditions and temperature , the mathematical model of
energy consumption per mileage of EV is constructed. Secondly, based on Markov decision process theory, considering the
residual path and road network congestion information, the road network information is dynamically updated and the temporal
and spatial transfer path of EVs is randomly planned. Finally,based on an example,the temporal and spatial distribution of EV
and its charging load are compared and analyzed under different strategies, functional areas and travel days. The results show
that the proposed method can fully reflect the travel decision of EV owners, and the prediction results can truly reflect the
differences in the amplitude and distribution of charging load due to EV types and functional areas.
Keywords : electric vehicle ( EV) ; Markov decision process theory; travel chain; energy consumption model; charging load;

temporal and spatial distribution
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