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Research on fault signal de-noising method of hydropower generating
unit vibration based on wavelet packet

LI Yu-xia' ,CHEN Ji-yao* , WANG Wei'*, WANG Li-xia'
(1 College of Water Resources and Hydro-electric Engineering » Xi’an University of Technology ,Xi’an,Shaanxi 710048 ,China;
2 Ningxia Electric Power Corporation, NingDong Power Supply Bureau ,Yinchuan . Ningxia 750001,China;
3 Shaanxi Local Electric Power Corp ,Xi’an,Shaanxi 710061 ,China)

Abstract; In fault diagnosis of hydroelectric set, detection of strange signal always plays a key role in
vibration fault diagnosis. Wavelet packet is a brand-new time-frequency analysis technique. In this paper,
the fault signal characteristic of hydroelectric unit and hall mark of wavelet packet are studied to research a
simple and effective method of de-noise by instance analysis in Nanyahe hydro power station and good

effects have been achieved. Which indicates that the method of fault signal de-noising can pick up signals ef-

fectively from original data.
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Fig. 1 Flow chart for wavelet packet decomposition coefficient compress and de-noise
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Fig. 2 Fault signal when unit comes about imbalance of rotor
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Fig. 3 Fault signal when unit comes about movement collision
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Table 1 MSE result in different threshold and different
threshold function when unit comes about imbalance of rotor
MSE/ %
B E ¢ R {1 B K T8 ] (1] b5 5K
Threshold Soft-threshold Hard-threshold
function function
i 5 1) or
Fixed threshold 0.030°6 0.025 3
Stein J& i {h 25 £t 7 BY {6
Stein’s unbiased risk 0.020 7 0.235 4
estimation threshold
B A Y {E - -
Mixed threshold 0.1357 0.356 8
570N S5 R ) 1R 1
Maximum and Minimum 0.027 8 0.074 3

Norm threshold
2 DHREENEESEARBER
BE ST TH MSE &
Table 2 MSE result in different threshold and different

threshold function when unit comes about movement collision

MSE/ %
e B I M R K T 3 fi 9 5
Threshold Soft-threshold Hard-threshold
function function

7 W i /
Fixed threshold 0.058 0 0.044 2
Stein J& fhii Ll 45 i 11 19 {EL
Stein’s unbiased risk 0.145 3 0.258 4
estimation threshold
iR A T B 5
Mixed threshold 0.068 1 0.065 1
57N B A E U 15 4L
Maximum and minimum 0.017 5 0.094 6
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