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Vibration fault diagnosis of hydroelectric generating unit by Least Squares Support Vector
Machine based on Improved Particle Swarm Optimization

JIA Rong', HONG Gang’, WU Hua', XUE Jian-hui'
(1. Xi’ an University of Technology, Xi’an 710048, China;
2. Beihai Power Supply Bureaw, Guangxi Power Company, Beihai 536000, China)

Abstract: In order to diagnosis the vibration faults of hydroelectric generating unit quickly and accurately,
an Improved Particle Swarm Optimization (IPSO) algorithm is proposed. The new method of fault diagnosis
was combined with the Least Squares Support Vector Machine (LSSVM) to form the IPSO-L.SSVM algo-
rithm. The algorithm can adjust the balance between global and local search capabilities suitably, which op-
timize the parameters of LSSVM to improve the precision and efficiency of the faults diagnose. The compari-
son with experiment result shows that the IPSO-LSSVM method not only has attained good classification re-
sults, but also the precision and rate of diagnostic is better than BP network, LSSVM and PSO-LSSVM.
Consequently, the IPSO-LSSVM model is a proper alternative for vibration fault diagnosis of hydroelectric
generating unit.

Key words: hydroelectric generating unit; vibration; faults diagnosis; least squares support vector ma-

chine; improved particle swarm optimization algorithm
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Vertical vibration characteristics of pipe pile in saturated soil

LIU Lin-chao, YAN Qi—fang
(Xinyang Normal University, Xinyang 464000, China)

Abstract: There are important differences in the mechanical properties, especially dynamic behaviors of a
pile in saturated soil and single-phase soil, because of the flow quality of pore water in saturated soil and
the different permeability of the soil and the pile. The soil around the pile is regarded as saturated porous
medium, and the macro—mechanical properties of saturated soil is described by the theory of porous medi-
um. Appling the Novak plane assumption to saturated soil, the Novak plane strain model was spread to
pipe pile in saturated soil, and the vertical vibration of soil layer was solved; the vertical vibration of pipe
pile in saturated soil was analyzed, and the influences of mechanical parameters of soil around the pile
and inner soil on the vibration were investigated. The results indicate that the changes of complex stiffness
and admittance of pipe pile with frequency are different with solid pile; the soil around the pile has a
greater influence than the inner soil, and the frictional resistance of outer soil is larger than that of the in-
ner soil.

Key words: porous medium; saturated soil; vertical vibration; complex stiffness
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