Fo0E Fom @
202346 515 H

Vol. 60 No.6

W5 K &

Electrical Measurement & Instrumentation Jun. 15,2023

—fMETFHEEENREABRERERX IR A X
wHFE L kER EEE R, FRE

(1. P A AFRLHR A NG b7 100192; 2. b 745 6445 K% L% 100192)

FEZ A0 TP SR TR AR (), B2 T — RS T OB A B AE I R AR R k. R HEN
D7 R AL B FRAE SR B AR A I = BB A A S SRR EBOT ) R B A S8R , R AT SCHI ¥ R A R 2R B
AN A 5 FERTEICHE A 7 AR S B, A5 A R ) S PH R OB RRAIE o 5 a0 & I SR 24 T SN2, F- 93 01 %) 4
AT E RT3 A AR 2S (8], TR B AR BE i 2 sigma it J0) S B A P B0 . i il o 2R 28
PEACRAE 2 18] B ARSI ZH 5 0500 P i T HRRRICER . SO R B S Bs 04T 1 = T T BRI BBt 5
HER A ISR T % 7 1A 5k .

SCHRRIR - S HTH sk (BRI s o0 s B AR B RO LRSI RS 52 sigma J5U]

DOI;10. 19753/j. issn1001-1390. 2023. 06. 023

hE 5 EE . TM933 X EkFRINES . B X E RS .1001-1390(2023)06-0160-07

Identification of abnormal power consumption mode based on combination algorithm

Yuan Xiangyu', Zhang Penghe', Xiong Suqin', Zhao Bo’, Li Qiuyang'
(1. China Electric Power Research Institute Co., Ltd., Beijing 100192, China.
2. Beijing Information Science and Technology University, Beijing 100192, China)

Abstract; In a bid to detect abnormal electricity consumption of power users, a method for identifying abnormal electricity
consumption mode based on unsupervised combination algorithm is proposed in this paper. The proposed identification meth-
od consists of three parts of data processing, feature extraction and outlier detection. The power consumption and related da-
ta of the users are obtained, and the data is cleaned and the missing value is supplemented, feature extraction is carried out
on the data to obtain the corresponding features for abnormal electricity consumption recognition. Afterwards, k-means is
used to cluster the users into two groups, and principal component analysis is performed on each group to optimize the fea-
ture space, the outlier proximity is calculated, and abnormal power consumption users are identified by 2 sigma principle.
This method improves the identification efficiency by combining clustering, optimization of feature space and outlier detec-
tion. The simulation experiment of abnormal power consumption user identification is carried out with real power consump-
tion data, and the identification results verify the effectiveness of the proposed method.

Keywords : abnormal power consumption, k-means clustering, principal component analysis, outlier proximity, Euclidean

distance, 2 sigma principle
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