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Fig.1 Distribution histograms of two users’ power
consumption at the same time
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based on EMD clustering algorithm
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Error state correlation analysis based on random matrix theory for electronic transformer

HU Chen' ,ZHANG Zhu',JTIAO Yang',LI Hongbing' ,CHEN Gang’
(1. State Key Laboratory of Strong Electromagnetic Engineering and New Technology , Huazhong University
of Science and Technology , Wuhan 430074, China;2. Electric Power Research Institute
of State Grid Jiangsu Electric Power Company , Nanjing 211103, China)
Abstract ; Since the influencing factors of electronic transformer error involve interactions between each other in com-
plex field conditions , resulting in difficult decoupling implementation. Therefore , it is difficult to confirm the relation-
ship between the error state of electronic transformer and the influencing factors. In order to solve this problem,an
error state correlation analysis method for electronic transformer is proposed based on high-dimensional random
matrix theory. The evaluation matrix is constructed in real-time using moving time-window and then extended based
on Kalman filter in the case of sparse matrix. Two evaluation indexes of correlation level,i.e. dyq; and Iy, are pro-
posed and the steps of correlation analysis are confirmed. The proposed method is adopted to analyze the operating
data of the electronic transformer error state monitoring platform, the results show that it can be utilized to confirm
the influencing degree of single or multiple influencing factors on the error state of electronic transformer.
Key words : electronic transformers ;random matrix ; influencing factor; single-ring law ; evaluation index ;error state
et mpee ettt s~~~ ottt e
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Users’ consumption behavior clustering method
considering longitudinal randomness of load
FENG Zhiying' ,TANG Wenhu', WU Qinghua' ,LU Guojun®, LUAN Le*
(1. School of Electric Power,South China University of Technology , Guangzhou 510640, China;
2. Guangzhou Power Supply Co., Ltd. , Guangzhou 510000, China)

Abstract: To address the problem of data loss and misclassification caused by not considering the longitudinal ran-
domness of load,a novel user’s consumption behavior recognition method based on EMD ( Earth Mover’s Distance ) ,
which considers the longitudinal randomness of load ,is proposed. The approach takes both the transverse and longi-
tudinal perspectives into account to fully characterize the power consumption behaviors of electricity consumers by
collecting the load distribution of electricity users at the same moment for a few days. The EMD is combined with the
Euclidean distance to measure the difference degrees among different user’s electricity consumption behaviors. A
group of international general household electricity load is employed as a benchmark example. Case study results in-
dicate that the proposed method can better capture the longitudinal characteristics of customers with similar trans-
verse characteristics. Both quantity and quality analysis show that the method is accurate and feasible for clustering
the users’ load.

Key words: smart grid; consumption behavior; load curve; longitudinal randomness; clustering algorithms; earth

mover’s distance
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Fig. Al Box diagrams of two users’ power consumption behavior
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Fig. A2 Schematic diagram of the EMD problem
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Fig.A3 Relationship between cluster number and validity index

RAL BXAFEROESNAFEK

Table A1 Number of users of each type of user cluster

H& 2501 250 2 %503 %50 4
AKX & 30 538 354 14
BRE % 42 526 354 14

® A2 KRAFEREREIER

Table 2 Comprehensive clustering index within class

B %501 %52 %503 %50 4
KX FH

o 6.605e-4 1.846e-5 3.359e-4 9.660e-10
ERA

o 6.876e-4 1.872e-5 3.359e-4 9.660e-10
REHE 9.275e-4

RAITRERBFENREER

Table A3 Clustering results of different measurement methods

HUEEER BRI TEHERK

EMD 30, 538, 354, 14
Bhattacharyya BB & 933, 1, 1, 1
KL B8 933, 1, 1, 1

FHERH 1, 2, 225, 708
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