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Vibration Investigation on Bracket of Zhouning Hydropower Station
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AbstractA good stability ensures a safe long—term operation of hydroelectric generating
unit. With the development of design and manufacture technology, the unit capacity
increases while the structure weight declines, which brings about the excessive vibration
problem of many unit brackets. Thus, eliminating every possible vibration resource is of
great practical importance to the safe operation of unit.Firstly, the seriously excessive
vibration situation of the upper bracket of Zhouning hydropower plant was introduced. This
problem could not be fixed even by the traditional method of overspeed dynamic balance.
Therefore, the resonance of the upper bracket might be responsible for this problem. In
order to identify and eliminate the vibration resources, the measurement of natural
frequency of the bracket was taken in the field. However, because the size of the bracket
was too large, the expected severe vibration could not be excited and only the high—
frequency components were acquired. Consequently, calculating the natural frequency of
the related parts through FEM became a practical method. Afterward, the FEM theory and the
current advance of study on structural modal analysis and rotor dynamics were introduced.
According to the possible resonance frequency measured in the field, the modal analysis
of the bracket and the related parts of the shaft system were conducted. The integrated
structure of the upper bracket and the stator frame and the first several natural frequency
of the lower bracket were calculated, and also the natural frequency of bending, torsional
and vertical vibration of the shaft system and the critical rotational speed. The
calculation result indicated that: the 1st order natural frequency of the integrated
structure of the upper bracket and the stator frame probably accorded with the resonance
frequency; the vibration mode was horizontal oscillation, which completely accorded with
the actualities; however, the natural frequency of the lower bracket and shaft system
diverged much from the possible resonance frequency. Thus, the 1st order resonance of the

integrated structure of the upper bracket and the stator frame was assigned as the cause




of the seriously excessive vibration. After the identification of the vibration resource

the optimization objective became increasing the 1st order natural frequency of the
integrated structure of the upper bracket and the stator frame to approximately 13 Hz.
According to the actualities, four plans were compared, the effect of the amount of the
vertical steel bar and the stiffness coefficient and the position of the jack disc springs
on the 1st order natural frequency of the integrated structure were investigated, and an
economical plan was finally determined. After the implementation of this plan, an overspeed
test was conducted and the result indicated that the horizontal vibration amplitude of
the bracket and the stator frame was reduced greatly.FEM was employed to carry out a
systematic analysis of the dynamic characteristics of the brackets and the shaft system,
some experience in analyzing the operating stability of hydraulic unit from the angle of
FEM was presented, and a reference for the brackets reform of other hydroelectric units

was offered.
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