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Turbine rotor vibration faults diagnosis

based on wavelet packet analysis and neural network
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2. College of Chemical Engineering and Energy, South China University of Technology, Guangzhou Guangdong 510640, China;
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Abstract: According to the four typical fault signals of turbine vibration including rubbing, loosing, misalignment and
mass unbalance collected from the Bently experiment table, energy analysis and symptom extraction are carried out by
wavelet packet analysis. The results of analysis indicate that symptom extraction by wavelet packet analysis and energy
decomposition can obtain the faults state of turbine rotor vibration, possess better differentiation capability of fault types.
In addition, the fault symptom parameters extracted by wavelet packet decomposition and reconstruction condense the
whole information of turbine rotor vibration faults, and neural network possesses good non-linear mapping capability. For
these symptom parameters, applying BP neural network mapping can diagnose the turbine rotor vibration faults further.
The results of diagnosis indicate that the faults diagnosis method based on wavelet packet analysis and neural network has

better faults identification capability.
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Table 1 Each frequency band’s energy distribution of No.3 channel signal for four faults

[

A A 7T
(0~0.94)f (0.94~1.88)F (1.88~234)f (2.34~3.75)f (3.75~7.5)f (1.5~15)f >15f
AP R 1 0.0299 0.0446 0.7093 0.2016 0.0142 0.0003 —
AP A i 2 0.0263 0.0468 0.6948 0.2121 0.0195 0.0004 —
AN w3 0.0299 0.0457 0.7492 0.1738 0.0057 0.0003 —
ASF#ibE4  0.0309 0.0509 0.7010 0.1953 0.0216 0.0002 —
il B W 1 0.0191 0.0501 0.7705 0.1571 0.0028 0.0001 —
il B W 2 0.0012 0.0083 0.8178 0.1696 0.0026 0.0003 —
il S i i 3 0.0833 0.0245 0.7426 0.1472 0.0020 0.0002 —
ASh g 1 0.0092 0.3079 0.0162 0.6312 0.0332 0.0015 0.0005
AR HEE2  0.0168 0.2790 0.0173 0.6399 0.0448 0.0014 0.0005
ANKE R 3 0.0103 0.3122 0.0129 0.6221 0.0405 0.0013 0.0004
ASFpiikEd  0.0183 0.3722 0.0137 0.5602 0.0336 0.0013 0.0004
FA B 1 0.0015 0.0114 0.7974 0.1866 0.0025 0.0003 —
FABh R 1 0.0278 0.0487 0.7677 0.1533 0.0023 0.0001 —
42 F#IB A BEE 7 M7 (Energy analysis of each  HEATIH—fLALPE, &5 k1.
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Table 3  Actual output
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APl 0.9999 0.0000 0.0015 0.0000
ANF1i52 1.0000 0.0000 0.0002 0.0000
il EE1 0.0000 1.0000 0.0000 0.0000
filf 52 0.0004 0.8852 0.0169 0.0000
FABh R 1 0.0000 0.0000 0.9759 0.0026
KAl 2 0.0054 0.0000 0.9709 0.0000
AxFH1 0.0000 0.0000 0.0000 1.0000
AKE 2 0.0000 0.0042 0.0000 1.0000
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Table 4 Results of fault diagnosis
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