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Fig.1 Principle diagram of SMOTE algorithm

1.2 TEFKEITFME IR KB E

BT 285 SMOTE 5k Ak J1US 1) 728 J5 A A A 42
B, 38 A P SRR B A AR R A RS TR
PSR, TSRS PPAL AR AR SRR
A 0 FE M 00 A TD3 (Tterative Dichotomiser 3) %
1. C4.5 8 1 . CART (Classification And Regression
Tree)Fk . Hor, ID3 FL T AL J4 2L R J@ PR
CART J.3k HRBA4E il — W, To ik B ik 17 2 47
7 CAL5 B AE ID3 BRVA I S hly 38 i T X i
AU Ja Ve Ab BRAE 7, [l I SCHp o SR 1 22 R 4 o
H T8 e FE A h 5 S S AR S = B s 2 57
R B EE A SCIE B C4.5 BT AR IR AR A
TEAG AR R B . FEF C4.5 5 A dE P S 11 25
BEWr

(DB EARERNGE B, BB
ESHE i KRR ARG A p (=
1,2, -, N) L JUS BA5 0 -

E(S)= -21% log, p; (2)

Horp  BEAEE S NS e FEASE | o 2R RN
RSN Y

IR B (TEA SO E P O e ds
AR RFEALE SHEATRI T B . &R PEa )
B R OB A R ME, B R a)ay e ay,
fifi FHJE M a R X REARSE S HEAT 400 53, 72 AR kA4 3T
RS SR AN G S A R EUE S o 1Y A A
Ao T DLE B YE o XPREARLE S HEAT R A B 15



£2H W ME, 4 LT SMOTE RIS 0k 1 i 178 i bR S TG SR AR BT 1 ®
B . JEEPIRSTEAG B . Dif A W 2 A& 14 1, then IR

E(S.a)=(|8,]E(S))/Is] (3)
2B a B R it 22 BB IR 4T BT X
SRR AT B AU . T XX e g R AT B A
A, A — TR 1 v ) SR SR T B AR 43, R
SR B R sl,ﬁﬂxiﬂzﬁ\sl A ) a4
RS FEARBCR|S, |, SFEASE S IIREARZCH | S |, W
gl 7 =X A5 A
E(S.a)=|8,|E(S)/|S|+|S.|ES)/|S] (4)
()RR B g5 . BB AR A X W 11
SR B« G B2 T, R
1,=E(S)-E(S,a) (5)
(D) IHE BN 2HE B . BAYEPEXT R —A
MR 25 B B Ea M 2HE AN,

cls | s
N, =- "o - (6)
20518 5]
(5)HHEE BHE2E R, RVEa IS IR R N
R, =1,IN, (7)

XA JE AT (A B RIS R R,
e R JE MR A IR I AR . HE DR
(1)—(5), BRI 32820 F PSR
1.3 ETFREFERHIENIRIKEN

75 A RS PP A 60 PR R SR A A 8 52 A, AR
B AR LIPS 1B 2R AT s, i 2 s . &l
o AR AT A FIAE R Y B RN AR AR A & i
Tk (1=1,2,3) TR A TR AR S IEAN 45 5 5 AR
B 5 A5 280 32 (Can B v B AR TR ) i 4 L B4
T S — AR AR TR — 2R R e

D Fi s
il s/ )
KPE1/ WRRIE NORE R AIE

/ K2, N2
B2 REMTEE
Fig.2 Schematic diagram of decision tree
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Table 1 Data types and amount of transformers
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Table 2 Main state parameters from transformer condition evaluation report
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Table 3 Sample set composition before and

after processed by SMOTE algorithm
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Table 4 Sample number statistics of

bushing capacitance deviation
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Table 5 Optimized results of state parameter threshold
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Table 6 Performance comparison of different

sample sets and algorithms
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Knowledge acquisition method of power transformer condition assessment based on
SMOTE and decision tree algorithm
XIE Hua',CHEN Junxing',ZHAO Yuming’,DING Qing’,ZHANG Pei'
(1. School of Electrical Engineering,Beijing Jiaotong University, Beijing 100044, China;
2. Shenzhen Power Supply Company,Shenzhen 518001, China)

Abstract: A knowledge acquisition method of power transformer condition assessment based on SMOTE
(Synthetic Minority Over-sampling TEchnique) algorithm and decision tree algorithm is proposed. Firstly,
for the case that samples in abnormal condition is much fewer than samples in normal condition, SMOTE
algorithm is used to supplement the number of abnormal state samples to solve the imbalance problem of
the transformer sample set. Then the transformer condition assessment is treated as a classification process,
and the knowledge acquisition problem is transformed into a decision tree building problem using the cha-
racteristics of decision tree model as a white box model. C4.5 algorithm is applied to construct decision
tree, then the transformer condition assessment knowledge and rules are derived from the decision tree.
Case study is performed using 110 kV transformer data collected from a distribution company. Study results
indicate that the proposed method can automatically acquire knowledge and rules and can provide decision
support for future transformer condition assessment work.

Key words:power transformers; knowledge acquisition;decision tree algorithm;SMOTE ;data mining
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