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Research on Classification Algorithm Optimization of Transformer Vibration Eigenvalues

HUANG Jianye', DU Houxian®, LIN Shuang', LIU Binggian', YANG Yan', MA Guoming’
(1. State Grid Fujian Electric Power Research Institute, Fuzhou 350007, China; 2. State Key Laboratory of Alternate Electrical Power
System with Renewable Energy Sources, North China Electric Power University, Beijing 102206, China)

Abstract: In the field of fault detection of power transformer based on the vibration signal eigenvalues, such diagnos-
tic indexes as fundamental frequency ratio and total harmonics distortion are widely used at present. However, in
case of normal operation of transformer, the multi-frequency signals such as 200 Hz or 300 Hz will be generated due
to nonlinear effect of vibration source and resonance of mechanical parts , which reduces the classification of eigenval-
ues to the normal and faulty conditions. For solving above problem, 56 sets of vibration data of transformers at differ-
ent voltage levels and at normal and fault conditions are collected, and the classification effect of traditional eigenval-
ues is tested. Moreover, the finite element simulation model of three-phase power transformers with three voltage lev-
els is set up, the vibration distribution characteristics on the oil tank surface and the causes of multi-frequency com-
ponents are analyzed.The calculation formula of the fundamental frequency ratio and total harmonics distortion is op-
timized, the classification effect of the two eigenvalues is improved. The Test results show that the classification effect
of the two eigenvalues after optimization is improved by 47% and 28%,respectively.

Key words: transformer; vibration; multi-frequency; eigenvalue; optimization
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Fig. 2 Multiphysics simulation model of a 500 kV
three-phase power transformer
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Table 1 Transformer parameters corresponding to the

500 kV simulation model
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B E AT He 50
TR YNd11

7 FAR RS LR IR IR Al , 45 2 9% 3l o0 A 1) i
FRUNE AR A ARSI A L i 5822 G 3 5 Se 2
HA SO AL B0 TP R RGO AR B TSRS, TRt
H SCTE RS 07 RS ER Xoh 8 s g ) L oo e
A0 B, 45 2 SE R T 4308 1) 3 A1 s 00 5 s
(A Ty 2R, 5 LR 2 28 I v 1) 52 H 7

DBINEE R P A i SR I 22 1 0 i 2 Se 2 A
W ZE 55 T3 R BRI L 5 i U8 N A 4 7
TR )7 1 ph 5278 32 % 18 5 B0 kO B0 4 ok
ARSI TE O . FIRZEd kO RR SR
E A 5 TR A ) O A 3 0 A s i i A% 2 A BE
HTMATE T 728 He ATl A BE 1T A 9R B 0 A 15 L

AR BE R TR R = AR B A5 B 9 IR Bl
i, AT B UL 30 4t S, 4y 2 B
T, O RV Y) 3 172, IR RSP 2E R
AR Tl AR BE R 1T AR 3l T L JCRZ WL TR I 2 s
TSI

B3 mEEN=mETEE
Fig.3 Arrangement of measuring points on the tank
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Fig. 4 Vibration distribution on the tank surface
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Fig. 6 Test model without transformer tank and basement
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Fig.7 Vibration distribution on the core
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Table 2 35 kV and 220 kV transformer simulation

model parameters
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Table 3 Waveform spectral characteristics of simulation
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