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Tab.2 The model and parameters of the transformer are tested

S B LT WISV A/MVA EIHERAE A %
15 SZ10 —40000/110 110 40 9 41.95
25 SZ10 -50000/110 110 50 8 51.25
35 SFZ10 -50000/110 110 50 2 43.75
4 5 SFSZ9 - 180000/220 220 180 17 60. 33
55 SFPSZ10 - 180000/220 220 180 12 41.7
6= 0DFPS -250000/500 500 250 3 72.54
75 0DFPS -250000/500 500 250 8 90. 83
8 = 0DFPS —250000/500 500 250 17 95.12
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Fig. 5 The audible acoustic signal spectrum of

short-term operation transformer( NO.3,NO. 6)
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mid-term operation transformer( NO.2,NO.7,NO. 1)
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Tab. 3 The audible acoustic signal spectrum amplitude ratio of measured transformers %
Syl AR A AR T A% KA IR 4%

B3R/ Hz 35 65 25 7% 1% 5% 45 8 =
100 58.1 69. 8 36. 4 14.9 17.8 24.1 15.0 24.4
200 15.6 22.2 19. 4 27.4 33.0 40.7 35.8 35.4
300 6.70 2.02 8.25 23.5 29.4 18.1 24.7 16.0
400 5.59 2.32 8.22 20.7 10.0 6.02 4.98 12.7
500 7.45 1.52 6. 67 6. 80 13.0 3.70 7.26 1.83
600 1. 86 1.42 14.1 1.33 4.71 2.32 3.63 1.79
700 0.75 0.31 6.30 3.32 4.48 1.39 7.05 5.23
800 0.56 0.11 0.37 0.99 12. 4 2.78 0.52 0. 87
900 1.12 0.11 0.22 0. 66 1.18 0.46 0.52 1.74

1 000 0.75 0.10 0.15 0.33 0.59 0. 46 0.31 0.02
Egﬁﬁlﬁ\;é%& 40.4 30.2 63.6 85.1 82.2 75.9 85 75.6
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Tab. 4  The audible acoustic signal energy characteristic value of measured transformers

d, dy d, dg ds

4 35 0. 080 0. 993 0. 080 0. 034 0. 006

i 6= 0.118 0. 660 0. 668 0.316 0. 070
25 0. 441 0.879 0. 101 0. 149 0. 038

iy 75 0.210 0.717 0. 564 0.352 0. 023
15 0.227 0.543 0.749 0. 295 0.070

55 0. 133 0. 678 0.978 0. 047 0. 006

1] 4 %5 0. 127 0. 540 0.812 0.178 0. 025
35 0. 250 0. 581 0.613 0.122 0.015
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Fig. 8 The spectrum amplitude percent curve

at the same voltage class(NO.2,NO.3)
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Tab. 5 The audible acoustic signal spectrum amplitude ratio of transformer (NO.1,NO.6)
6% =2
WA/ Ha
HIE 1 iHIE 2 HIE 1 JHIE 2
100 16. 1 7.74 21.4 10.0
200 30.1 25.2 32.1 16.7
300 12.9 4.19 2.67 3.33
400 13.3 5.12 13.4 8.33
500 13.4 39.2 16.0 20.0
600 4.30 3.74 2.67 36.7
700 2.15 3.10 3.21 1.67
800 4.30 3.10 5.35 2. 67
900 2.15 3.10 2.67 0.33
1 000 1.08 1.55 0.535 0.33
/NIRE B RFIEE AN SR 6 TR
*k6 651 SARERES/MNEESRHFEE
Tab. 6 The audible acoustic signal energy characteristic value( NO. 1,NO. 6)
d, dyg d, dy ds
L WiE 1 0.227 0.543 0. 749 0.295 0. 070
15
7 JHIE 2 0. 058 0.220 0.212 0.930 0.195
. HWIE 1 0.210 0.717 0. 564 0.352 0.023
6
HiE 2 0.118 0. 660 0. 868 0.070 0.019
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Characteristic analysis of transformer audible acoustic signals
MA Chunlei' ,XIE Rongbin' ,ZHAO Lihua’ , LI Zhongping' ,XU Shurong’,
(1. Guiyang Power Supply Bureau, Guiyang 550001 Guizhou, China;

2. College of electrical and information Technology,Sichuan University , Chengdu 610065 Sichuan, China)
Abstract : Transformer diagnostic technology based on vibration and audible sound has become a research hot topic by virtue of its
advantages of no electrical connection with the monitored equipment, strong anti-interference ability and high sensitivity. In this paper,in
order to analyze the characteristics of the audible acoustic signal of the transformer,the mechanism of the audible audible generation of
the transformer is analyzed theoretically. The fast Fourier transform and wavelet decomposition method are used to analyze the audible
acoustic signals of transformers under different operating periods , different voltage levels, different acquisition positions and different load
rates. The frequency spectral and wavelet energy eigenvectors of the signals are obtained. The results show that the main frequency of the
audible signal is 100 Hz,and there are 200 Hz,300 Hz and other high Sub-harmonic components; but with the increase of transformer
operating life and voltage level, the main frequency increased to 200 Hz, the high Sub-harmonic ratio and high-frequency energy
characteristic value increased; The signal spectrum and energy characteristic value are affected by the acquisition position, and the
appropriate collection position should be selected according to the actual situation of the transformer structure.

Key words : transformer; audible acoustic signals;spectrum; energy spectrum
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