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ON DATA FUSION FAULT DIAGNOSISAND SIMULATION

OF HYDROELECTRIC UNITSVIBRATION
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ABSTRACT: Due to complexity of hydroelectric units
vibration reasons, vibration fault is distinguished mainly by
means of rotate speed experiment, load experiment and
excitation experiment et a a present. A multi-sensor data
fusion method is introduced into hydroelectric units vibration
fault diagnosis in this paper. By analyzing frequency
characteristic, the identify frame for fusion diagnose of
hydroelectric sets vibration fault is constructed, severa
position vibration signals of hydroelectric units are simulated,
and their sub-band energy features are extracted with Wavelets
and Fourier theory, then smulation diagnosis is made using
data fusion method. The result shows that fault diagnosis based
on multi-sensor data fuson can make the most of the
information of multi-sensor in hydroelectric units postions,
decrease diagnosis uncertainty, and the reliability of diagnosis
can be improved effectively.
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Fig. 1 Original and de-noised vibration signal of axis
in water turbine guide bearing
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Tab.1 Massfunction of fault objects

EA i m@) M(A) M(Az) M(As) M(As) M(As) M(As)
1 0.178 0.317 0.169 0.084 0.093 0.106 0.053
2 0.223 0.259 0.144 0.096 0.075 0.086 0.117
3 0.196 0.298 0.157 0.109 0.063 0.082 0.095

F2 FiEEHMMEATEHEERNEEXE
Tab. 2 Belief region of fault object on single role of each evidence

itk m@)  [Bel(A), PIs(A)]  [Bel(Ao), PIs(A2)]  [Bel(As), PIs(As)]  [Bel(A), PIS(A)]  [Bel(As), PIs(As)]  [Bel(As), PIs(Aq)]
1 0.178 [0.317,0.426] [0.169,0.193] [0.084,0.102] [0.093,0.116] [0.106,0.145] [0.053,0.087]
2 0.223 [0.259,0.337] [0.144,0.186] [0.096,0.128] [0.075,0.114] [0.086,0.121] [0.117,0.208]
3 0.196 [0.298,0.411] [0.157,0.203] [0.109,0.147] [0.063,0.108] [0.082,0.119] [0.095,0.143]
#3 SMEEARE fE&HE B FREY mass R
Tab. 3 Massfunction of fault objects after fusing the three evidence
TEHE A m(q) m(Aq) m(Az) m(As) m(As) m(As) M(As)
182&3 0.068 0.633 0.087 0.063 0.035 0.048 0.066
F4 3MERABRESERTEHEBRNEERE
Tab. 4 Belief region of fault objects on combined role of three evidence
itk m@)  [Bel(A), PIs(A)]  [Bel(Ao), PIs(A2)]  [Bel(As), PIs(As)]  [Bel(A), PIS(A)]  [Bel(As), PIs(As)]  [Bel(As), PIs(Aq)]
1&2&3  0.068 [0.633,0.729] [0.087,0.106] [0.063,0.077] [0.035,0.058] [0.048,0.071] [0.066,0.083]
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