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A Study on Diagnosis of Transformers Aging State Using
Wavelet Transform and Neural Network
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Abstract

In this papers, we proposed the new method in order to diagnosis aging state of transformers. For wavelet
transform, Daubechies filter is used, we can obtain wavelet coefficients which is used to extract feature of

statistical parameters ( maximum value, average value, dispersion, skewness, kurtosis)

about each acoustic

emission signal . Also, these coefficients are used to identify normal and fault signal of internal partial
discharge in transformer. As Improved method for classification use neural network. Extracted statistical
parameters are input into an back-propagation neural network .The number of neurons of hidden layer are

obtained through Result of Cross—-Validation.

The network, after training, can decide whether the test signal is early aging state, last aging state or normal

state. In quantity analysis, capability of proposed method is superior to compared that of classical method.
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Table 2 The Result of Cross Validation

Number Neural Network

5 0.051822

7 0.100943

9 0.095288

18 0.057987

19 0.099118

22 0.101507
Learning rate(214] &)= 0.28 £, Offset = 0.22
Z, 1832 Momentum constant & 0.28Z 3}
Seg AT dasd 443 delsH: F 2
defel mel 22 20704 (F 607)) HZEd A&}
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Table 3 Test Result of Neural Network

(Data selected good data)

ol HE)

The Desired Value Output of Ne.ural Networks
Number of Testing Data
of Test The The The The The The
Data Normal | Initial Finat Normal | Initial Final
State State State State State Stale
1 0.00000 | 050000 [ 1.00000 | 0.00234 | 0.50020 { 1.00000
2 0.00000 | 0.50000 | L.00000 | 0.00000 | 0.50020 | 1.00000
3 0.00000 | 050000 | 1.00000 | 0.00000 [ 050020 | 1.00000
4 0.00000 | 050000 | 1.00000 | 0.00000 | 0.50020 | 1.00000
5 0.00000 | 0.50000 | 1.00000 | 0.00000 [ 050020 | 1.00000
6 0.00000 | 050000 | 1.00000 | 0.00000 | 050020 | 1.00000
7 0.00000 | 0.50000 | 1.00000 | 0.00000 | 0.50020 | 1.00000
8 0.00000 | 0.50000 | 1.00000 { 0.00000 | 0.50020 | 1.00000
9 0.00000 | 0.50000 | 1.00000 | 0.00000 | 0.50020 { 1.00000
10 0.00000 [ 050000 | 1.00000 | 0.00000 | 050020 | 1.00000
11 0.00000 | 050000 | 1.00000 | 0.00000 | 050020 | 1.00000
12 0.00000 | 0.50000 { 1.00000 | 0.00000 [ 0.50020 | 1.00000
13 0.00000 | 050000 | 1.00000 | 0.00000 | 0.50120 | 1.00000
14 0.00000 | 050000 | 1.00000 | 0.00000 | 0.50020 | 1.00000
15 0.00000 | 050000 | 1.00000 | 0.00000 | 050042 | 0.99989
16 0.00000 | 050000 | 1.00000 | 0.00000 | 050020 | 1.00000
17 0.00000 | 0.50000 | 1.00000 | 0.00000 | 050020 | 1.00000
18 0.00000 { 050000 | 1.00000 | 0.00000 | 0.50020 | 1.00000
19 0.00000 | 0.50000 | 1.00000 | 0.00000 | 0.50020 | 1.00000
20 0.00000 | 0.50000 | 1.00000 | 0.00000 | 0.50020 | 1.00000
RSSE(Root Sum Square Error)= 0.002797
Z712% 1704, 71835 17070 (F4407] HA)E
FAMY AL
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Table 4 Test Result of Neural Network
(Data selected random data)

The Desired Value Qutput of Ne.ura.l Networks
Number of Testing Data
of Test The ’I?h}e 'I?he The '[?hle 'I"he
Data Normal Initial Final Normal Initial Final
State State State State State State
1 0.00000 | 050000 | 1.00000 | 0.00517 | 0.50001 | 0.99988
2 0.00000 | 050000 { 1.00000 [ 0.00000 | 050001 | 1.00000
3 0.00000 | 050000 | 1.00000 | 0.00000 | 0.50001 | 0.99988
4 0.00000 { 0.50000 | 1.00000 | 0.00000 | 0.50001 | 0.99969
5 0.00000 | 050000 | 1.00000 | 0.00000 | 0.50001 | 1.00000
6 0.00000 | 050000 { 1.00000 | 0.00000 | 0.50001 | 1.00000
7 0.00000 | 050000 | 1.00000 | 0.00000 | 0.50001 | 0.99939
8 0.00000 | 050000 | 1.00000 | 0.00005 | 0.49877 | 1.00000
9 0.00000 | 0.50000 | 1.00000 | 0.00009 | 0.49957 | 0.99473
10 0.00000 | 050000 | 1.00000 | 0.00000 | 0.50001 | 0.99934
i1 0.00000 | 050000 | 1.00000 | 0.00000 | 050001 | 1.00000
12 0.00000 | 050000 { 1.00000 | 0.00000 | 050001 | 0.99953
13 0.00000 | 050000 | 1.00000 | 0.00000 ; 0.50001 | 1.00000
14 0.00000 | 050000 | 1.00000 | 0.00000 | 050001 | 1.00000
15 0.00000 | 050000 | 1.00000 | 0.00000 | 0.50001 | 1.00000
16 0.00000 [ 050000 { 1.00000 { 000000 | 050001 | 1.00000
17 0.00000 | 0.50000 | 1.00000 | 0.00000  0.50001 | 0.99992
18 0.00000 { 0.50000 | 1.00000 | 0.00000 { 050001 | 1.00000
13 0.00000 | 050000 | 1.00000 | 0.00000 | 050001 | 1.00000
20 0.00000 | 050000 | 1.00000 | 000000 | 0.50001 | 0.99970
RSSE{(Root Sum Square Error)= 0.007580
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