464 9 W 2985-2999
20204£9 A 30 H

(LN 7N
High Voltage Engineering

Vol.46, No.9: 2985-2999
September 30, 2020

DOI: 10.13336/1.1003-6520.hve.20191902

HHRRHRIA TE e RARER D ERE T
PRI S A

BXR, #EX, RuT, BR%E, F8HF, RF%F

(HEIKFBAHFE, J M 501641)

B E. RORKEARNRGREATR, HIZPREXT B 2L 5Ha T A BP0 . B Bk )
S BCR BEAR BB AT, L & ISP IS I E R 2B 2. R REBERRIE. MHblise®
VRSB IR 2 T N TR REBCR BB IRS A i, x4 s HER I B4R B i s TR
HRRaH A EEE L. WIXE N H TR T HR R — AN TR REBOR; 25, DLSHT R e RS Hd
PR 2SRRI A R XTI SO IR 3 MR ISR T T N TR AR B IR
FORASRFAESRIEOR ;s Hk, 07T AT B RS I SR TR, A R8T Bl AXsh 9 N TR sed
ARAEH BB R AG dBEi2 . RS TN & S8 TN 55 9 P O S IR FE IR dfis, R0 T BB B 9 )
N TR BEBOARAE HL g B A RS M A e (PR D, R X AR SR AR [ R a3 AT T e &

KR NTRRE W Bdiiish; K& BEGRRN; Sz

Research and Application of Data-driven Artificial Intelligence Technology for Condition
Analysis of Power Equipment

TANG Wenhu, NIU Zhewen, ZHAO Boning, JI Tianyao, LI Mengshi, WU Qinghua
(School of Electric Power Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: As an essential element of power systems, power equipment has a direct impact on the safe and economic opera-
tions of power systems. With the continuous development of power internet of things and smart sensor technology, the
information of power equipment operating states exhibits characteristics of multi-source and heterogeneous data. The analy-
sis method for equipment conditions based on the implementation of artificial intelligence (Al) driven by massive
multi-source heterogeneous data is of great significance for comprehensive, timely and accurate mastery of the operational
status of power equipment. In this paper, the data-driven Al technology is introduced firstly. Secondly, based on the massive
and multi-source heterogeneous characteristics presented in equipment operation data, the feature extraction methods based
on the data-driven Al technology are discussed for three data types: image, text and time series. Thirdly, according to the
analysis of the overall demand for power equipment condition assessment, the implementation status of the data-driven Al
technology in typical business scenarios, such as smart inspection, fault diagnosis and condition prediction of power equip-
ment, is summarized and discussed. Finally, the key challenges of the data-driven Al technology for condition assessment of
power equipment are investigated, and the trend of technology development in this research field is explored.
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Table 1 Typical algorithms for traditional machine

learning method

R 7)(decision trees, DT)

S HFA AL (support vector machine, SVM)
K i 4B 5792:19)(K-nearest neighbor, KNN)
[EH AR FL29 (random forest, RF)

2 [ A 4 4 22 ] 2% (21145 (back-propagation neural
network, BP ANN)

K]

K ¥J{f 22 (K-means clustering, KMS)
T B2 20 2 S 0 22 ) 4 (23 (sel f-organizing map, SOM)
“E R 43 #2445 (principal component analysis, PCA)

H: 53 R ) s L12%)(transductive support vector machine,
TSVM)
24 WS B A 2511 125 7% S 2K (26145 (semi-supervised kernel mean
shift clustering, SKMSC)
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Fig.2 Typical structure of deep belief networks
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Fig.3 Flowchart of deep reinforcement learning algorithm
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Table 2 Main data sources of power equipment condition
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Fig.4 Typical applications of data-driven artificial intelligence technology for power equipment condition analysis
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