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Fig.1 General framework of proposed

assessment method
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Fig.2 Assessment model of real-time condition
31 ETERERERHREERE
AR A T8 HOGS IPEA 8 RE SORS HE AT AR R
Shy sk B N T 22 36 e U A8 B R E, AR SCR L
TR A DR R R SR A4 AR S T X

PEAR S R R A RS

PE A5 B LS e, BAR B R AEZ A B
At 2 (8] AR AL A5 8 B KN, S A 56 R ULE i 4
LR LT P, oA BRI EE e Bl
ML B (X, Y) MG B H(X) H(Y) X HBA R
H(XY)E LI(4),



@ L/ AR {7 G-

®39%

H(X)z—ipmlogzp(xo
H(Y)z—ipm)logzp(m (4)

H(XY )= —iip(Xn Y/‘)logZP(X[’ Y/)

o p (X)) A8 4 X 7F n 5547 X 0] 1 A HE R 5010
p(Y) AR5 Y 7E m 5553 X [0]_F BHER 041 5 p(X,, Y,)
Ry HER AR A0
HAGEIX; V) Fon8 8 X YL E R RN,
[(X;Y)=H(X)+H(Y)-H(XY) (5)
R T BT AR B RN SR SR 17 148
A — b EAE S AR AR OC R B
Ty=1(X;Y)/\/JH(X)H(Y) (6)
4 T FEL A2 8 P AR 285 A 174 g o W T 1) i A
Ko 5 HXF R (25 A RS TEr 1) B BAC A (6) , Bm]
SRASFRAE AR MR/ AR G R 2K
L B bl RS R A 55 B2 M
KB, Ly=15 RS 5 A 51757 B 5¢ 2 i), 1,=0;
L B2 3 1 R MRS 1 5 PF 70 A DGR BOR
I, Al A A R Be (0, 1), 5 1, /N F It
B, FRiBR RS B AL B R AT A L BRIUAR AR
KW P AE S 2 i B o A Ak 3L RS
R A3 AT AE OC R B AR S EAR RE T, DA AR 1
X=[1,2,3,-,50 I f], - XF 2t AEZePE B33
KR, KRH—FRI y=f() WEZ T Y, 755K HA
[F) A S BR EFR A A5 338 1 TR B PEAG 25 28 o
®1 HEXRHBILE

Table 1 Comparison of correlation coefficient
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Table 2 Real-time state information of

distribution transformer
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Table 3  Entropy correlation coefficient of

state variables

IR E Iy IR Iy
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X, 0.2616 X, 0.3982
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Fig.3 Effectiveness verification of model
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Fig.4 Results of real-time assessment
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Fig.5 Results of real-time assessment under
different faults
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Real-time condition assessment method based on MI-PSO-BP algorithm for
distribution equipment
YANG Zhichun'?,JING Xiaoping3,LE Jian*,SHEN Yu'?,ZHANG Hao*, YANG Fan'?
(1. Electric Power Research Institute,State Grid Hubei Electric Power Co.,Ltd., Wuhan 430077, China;
2. Key Laboratory of High-voltage Field-test Technique of SGCC,Wuhan 430077, China;
3. Hubei Huazhong Technology Power Development Co.,Ltd., Wuhan 430077, China;
4. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)
Abstract: In order to raise the fault prediction level of distribution equipment,a novel real-time condition
assessment method is proposed for distribution equipment, which combines conventional comprehensive as-
sessment method with real-time assessment method. The framework of the two-stage comprehensive assess-
ment method is given. In order to eliminate redundant attributes, the relationship between the attributes
and the condition of the equipment is quantified by MI (Mutual Information) theory. The weights and
thresholds of BP mneural network are optimized by PSO (Particle Swarm Optimization) algorithm to improve
the quality of assessment. The real-time condition of the actual distribution transformer is evaluated with
the propose MI-PSO-BP assessment model, and the evaluation result and trend are coincident with the fault
report, which verifies the correctness and effectiveness of the proposed assessment method.
Key words: distribution equipment;real-time assessment;mutual information;particle swarm optimization algo-

rithm ; BP neural network
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Table Al Classification of distribution equipment data
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TableA2 Maintenance strategy of distribution equipment
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TableA3 Parameters of S11-100/10 distribution transformer

ZH AU
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HiE AL L 10 kV /0.4 kV
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