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Fig.2 Schematic diagram for intersection of two balls
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load curves shown in Fig.1
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Table 2 Comparison of clustering performance

among six methods
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Fig.4 Clustering centers of load curves for

three methods
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Table 3  Percentage of each type of load

curve under three methods
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Clustering method for multi-day load curves based on fast dynamic time

warping and minimum covering sphere
LIU Xiaofeng',KANG Jin',MA Xiang’, WO Jiandongz,LU Leiyan’, WU Hao'
(1. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;

2. Jinhua Power Supply Company of State Grid Zhejiang Electric Power Co.,Ltd.,Jinhua 321016, China)
Abstract: The current researches of load curve clustering are developed mainly based on single-day load
curve or load distribution at the same time in multiple days, which ignore the inter-day load fluctuation
characteristic and time lag characteristic of load curves,causing insufficient accuracy and robusiness of clus-
tering results. Comprehensively considering the fluctuation and time lag characteristics of loads,a clustering
method of multi-day load curves is proposed combining fast dynamic time warping and minimum covering
sphere. On the basis of considering the time lag characteristic of loads, fast dynamic time warping and
multi-dimensional scaling method are used to reduce the dimension of load curves. The minimum covering
sphere is iteratively found for each dimension reduced load,and the similarities between different covering
spheres are calculated. The spectral clustering algorithm is used to obtain the similarity matrix. Case results
show that the proposed method has certain advantages than the traditional method in terms of accuracy
and robustness.

Key words: multi-day load curves;fast dynamic time warping; minimum covering sphere;spectral clustering;

multi-dimensional scaling
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Table Al Similarity among four load curves
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B 1 ghik 2 gk 3 ghik 4
gk 1 1 0.501 0.842 0
ghik 2 0.501 1 0.517 0
fh4k 3 0.842 0.517 1 0
ghik 4 0 0 0 1
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