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Fig.1 Flowchart of classification model
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Fig.2 Example of extracting typical power
consumption mode
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Fig.5 Comparison of typical load curves of
two customers in different seasons
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Classification model of residential power consumption mode based on DBSCAN
and gravitational search algorithm
SU Shi',LI Kangping®,YAN Yuting',LU Hai',WANG Xinkang?,
LIU Liming’, WANG Fei*?,DONG Ling"
(1. Electric Power Research Institute of Yunnan Power Grid Co.,Ltd., Kunming 650217, China;
2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Source,
North China Electric Power University, Baoding 071003, China;
3. Department of Electrical and Computer Engineering, University of Illinois at Urbana-Champaign,Urbana 61802,USA;
4. State Grid Qinghai Province Electric Power Company,Xining 810008, China)

Abstract: The research on the classification of residential power consumption modes can provide support
for the design of demand side response scheme,the load characteristic analysis and its high precision
prediction. Firstly,the typical power consumption modes of customers are extracted by DBSCAN (Density-
Based Spatial Clustering of Applications with Noise). Then,considering the effect of different periods in a
day and season change on the power consumption behaviors of customers,six features are extracted,which
can describe the power consumption behaviors of customers in different time scales. Based on this,a
classification model of residential power consumption mode based on gravitational search algorithm is
proposed. Finally ,measured residential power consumption data are clustered and the power consumption
modes of customers of each cluster and as well as their potentials for participation in demand side response
are analyzed.

Key words: power consumption mode; clustering algorithms; feature extraction; classification; gravitational

search algorithm; density-based spatial clustering
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Voltage fluctuation characteristics of traction power supply system considering
AC-DC-AC electric locomotives accessed

ZHANG Guinan, LIU Zhigang,XIANG Chuan,YAO Shulong
(School of Electrical Engineering,Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Aiming at the phenomenon of voltage instability and locomotive blockade in traction power
supply system considering the AC-DC-AC electric locomotives accessed,it is proved that this phenomenon
originates from a power quality problem in theory instead of a low frequency oscillation. The modulation
theory is employed to analyze the mechanism of the symmetrical frequency component as a result of the
low frequency signal transmitting in the rectifier. The voltage instability characteristics are analyzed by
means of DFT(Discrete Fourier Transform),and the dominant modes are identified by the TLS-ESPRIT(Total
Least Square-Estimation of Signal Parameters via Rotational Invariance Techniques) algorithm. On this
basis,this phenomenon is defined as a voltage fluctuation problem. The signal is reconstructed by the
mathematical expression of voltage fluctuation,and the effectiveness of the proposed methodology is further
verified by analyzing the performance evaluation index of the reconstructed signal.

Key words: AC-DC-AC electric locomotive; voltage fluctuation; DFT; symmetrical frequency; TLS-ESPRIT

algorithm; modal analysis; signal reconstruction



