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State Recognition of Transformer Based on SVM Classification of Vibration Signals
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Abstract: To improve the accuracy of transformer state recognition based on vibration signals, the time-domain and
frequency-domain features of the vibration signals of a transformer are extracted to constitute the feature vector, includ-
ing peak-to-peak value, average, skewness, proportion of main frequency amplitude, proportion of fundamental fre-
quency amplitude, and frequency amplitude proportion of 50 Hz and its odd-order multiplication. The classification
method of support vector machine(SVM)is used to achieve state recognition of the transformer. The vibration signals of
the transformer in normal and fault conditions are collected, and the variation of each characteristic quantity of the sig-
nals with transformer state is analyzed. In addition, the recognition accuracy of four kinds of transformer states is com-
pared between application of single characteristic quantity and application of multiple characteristic quantities. The re-
sults show that the SVM classification of vibration signals improves the accuracy of transformer state recognition.
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Fig. 2 Vibration signal acquisition system
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Fig.3 Waveform and spectrum of vibration signals before

and after transformer fault
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Table 1 Principle of time-domain characteristic

FHIE JEBE
III%[JI%{E x],p = xmax - xmil
Tl T=L1y,
i=1
N
i Z(x _5)3
T i=1
Sk =
ew(x) (n - 1)0_3

F 20 AR 2 AT, B AR g K A R R I
SRR i i A R I B4 72 A, JHG v I I 1 22 {0
/N A AR R
®2 RIESHERERERHEE
Table 2 Time-domain characteristic value of vibration

signal before and after transformer fault
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Fig.4 The cross-wavelet transform result of transformer’s

normal and fault status

HARB BT IR IG5 F 8045 % K 100 Hzo
Pl 4(b) R, R0 R AE BRI L iR 35 538 SN AR
i 25 SR 0 A R e A2 A8 Ak, H s A DG B e B &
200 Haz, R B fe 0 A8 R 2% 32 5040 4% A IE 3 1R
A F B 100 Hz %524 200 Hz,

2)4i B {5 5 30 b AR AR R AR iR B R B
RSN 5 5 200 100 Hz B HAF UG M B . iR 3
T R T LSRR AR S b B R (E S A5
UM A S RN 2 b, A8 e 25 DR A AR B 01 33 3 A1
R AR LI LA S RRAE & R B T3
WS IR R R . R TR R AR SR S R
AAARFE 1000 Hz L, BT A - % 5 1000 Hz DL N )
Y E S TEE

et 2.1 795 AR g SR T S PR B S A
AT WA, 235 T DL 3(3 3 FP 1B B A sl ) 364505 Fb
I3k 47.29%80121.3%; B A143504 0.050 2 £110.032).

R3 WERERNE S &URIRE

R S BE o , IR B 15 50l W8 A 50 Hz S
A UAE R AR oy i, KR TR R R A R R,
B GEARSNE A B 8, H 50 Hz KA
YA B 48 53 ek A A8 T A S i R I B 8 %
GEt 2.1 71 A AR T A R S PR30 15 S

50 Hz (A7 UAP IR R, 45 2R DL 4(3R 4 Hh IR B
[ R0 514 0.028 7 £10.041 2).,

R4 HIERTEIRSNES 50 Hz IR R B 1R(E

Table 4 Vibration amplitude of 50 Hz odd
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Table 3 Vibration amplitude at different frequencies
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Table 5 Characteristics of vibration signals at

different status p.u.
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Fig. 6 The accuracy of multi features status recognition
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