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/m /Hz /Hz /Hz /Hz /Hz /Hz /Hz /Hz /Hz

266.42 5.00 5.00 5.00 5.00 5.00 5.00 5.00 0.38 5.00

265.77 5.00 5.00 5.00 5.00 5.00 5.00 5.00 0.69 5.00
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/m /Hz /Hz /Hz /Hz /Hz /Hz /Hz /Hz /Hz
266.42 105.05 105.05 105.05 5.00 105.05 5.00 100.05 105.05 105.05
265.77 104.96 104.96 104.96 10.00 104.96 5.00 99.96 104.96 104.96
264.52 105.04 105.04 105.04 5.00 105.04 5.00 210.08 105.04 105.04
263.40 104.99 104.97 104.97 5.00 104.97 5.00 209.93 104.97 104.97
262.17 105.03 105.03 105.03 5.00 105.03 5.00 210.06 105.03 105.03
261.05 105.02 105.02 105.02 5.00 105.02 5.00 210.03 105.02 105.02
259.87 105.01 105.01 105.01 5.00 105.01 5.00 209.99 105.01 105.01
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Time—frequency analysis of unit and hydropower house vibration

of pumped storage unit in start-up process of hydraulic turbine operating condition

DING Guang', AN Xueli’, WANG Kai’, PAN Luoping’, GUO Xilong’, LIU Yonggiang’
(1. Zhejiang Xianju Pumped Storage Power Co., Ltd, Taizhou 317300, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: The time-frequency characteristics of the unit’s swing, vibration, hydropower house vibration
and pressure fluctuation are studied with the change of the rotating speed of the pumped storage unit in
the start—up process of hydraulic turbine operating condition. The results show that when the hydraulic tur-
bine operating condition starts, the unit swing signal has obvious rotating frequency and its harmonics in
the process of speeding up the unit. The unit vibration signals and the hydropower house vibration signalsha-
vethree times the hydraulic turbine blade passing frequency obviously. There is no obvious relationship be-
tween the main frequencies, the pressure fluctuation signaland the rotating speed of the unit.The pressure
fluctuation has low frequency random fluctuation characteristic.

Keywords: pumped storage units; hydraulic turbine start—up process; time—f{requency analysis; unit vibra-

tion; hydropower house vibration; pressure fluctuation
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