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Table 3 Parameters table ( wearout failure)
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Fig.3 Reliability function curve
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Operating status assessment of protective equipment considering

censored characteristics under background of big data
ZHANG Lei', WANG Guanghua', LI Jinshuo®, GENG Hongxian®, DAI Zhihui®
(1. State Grid Baoding Power Supply Company of Hebei Electric Power Co.,Ltd.,Baoding 071000, China;

2. School of Electrical and Electronic Engineering, North China Electric Power University , Baoding 071003, China)
Abstract: Failure data without exact observed failure time of equipment is referred to as censored data. Aiming at the
characteristics of censored failure data of protective equipment under the background of big data,a method for evaluating the
operating life of protective equipment considering censored data under the background of big data is proposed. Firstly,based on
analyzing failure-data features of protective equipment, the failure data were preprocessed. By combining the expectation-
maximization ( EM ) algorithm with the exponential distribution model and the weibull distribution model, failure model
parameters of protective equipment were estimated. Secondly,the estimated parameters are substituted into the failure model to
obtain reliability indices, such as the reliability, failure probability density, failure rate, and meantime between failures.
Subsequently , through simulation study, the estimation accuracy of model parameters in accidental-failure and aging-failure
periods obtained by different methods was comparatively analyzed, and the effectiveness of the proposed method for processing
censored data was verified. Finally,taking a certain type of protective equipment as an example to investigate reliability indices,
the feasibility of applying this method to plan equipment maintenance cycle is verified.

Keywords : censored data ; expectation-maximization ( EM) algorithm; operating status assessment; big data; protective equip-

ment ; maintenance cycle
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Non-intrusive load detailed disaggregation algorithm for electrothermal

load based on three dimensional characteristics vector
LIU Xi'ang, ZHOU Gan, XU Xin, LI Zhi

(School of Electrical Engineering, Southeast University , Nanjing 210096, China)
Abstract : Non-intrusive load monitoring and disaggregation ( NILMD) technology is an important data acquisition method for
deep improvement of residents’ energy service and the interaction between power supply and demand. However,it is unable to
disaggregate accurately the electrothermal load by the NILMD algorithm of edge detection which is widely used in current
engineering. In order to solve this problem,a NILMD algorithm for typical electrothermal load based on three dimensional
characteristics vector is proposed in this paper. Firstly,the edge detection algorithm is used to extract the electrothermal events
through active power,reactive power and current harmonic, and the three dimensional characteristics vector model is constructed
together with the non-electric characteristics such as running duration, start and stop times based on active power. Then, the
learning rules and algorithm for typical electrothermal load detailed disaggregation are designed by sequential covering. Finally,
the disaggregation accuracy of the electrothermal load is more than 85% based on experimental verification. Experimental results
show that the NILMD algorithm for typical electrothermal load proposed in this paper effectively improve the disaggregation
accuracy of four typical electrothermal load.
Keywords : non-intrusive load monitoring and disaggregation ;typical electrothermal load disaggregation ;three dimensional cha-

racteristics vector;edge detection;edge extraction;sequential covering
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