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Fig.1 Velocity waveform and spectrum of

upper guide bearing vibration
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Fig. 2 Integrated displacement and trend of
upper guide bearing vibration
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Fig. 3 Schematic diagram of signal acquisition and processing
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Fig. 4 Displacement signal and spectrums under high-pass

filters with different cutoff frequencies
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Fig.5 Amplitude variation of rotational frequency

for different cutoff frequencies
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Fig. 6 Integrated displacement signal and velocity signal of

upper guide bearing vibration in load rejection process
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Fig.7 Peak-to-peak value trend of upper guide bearing

vibration in load rejection process
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Integration Method of Pumped-storage Unit Vibration Signal

for Online Monitoring System

ZHANG Fei' , LIANG Ting-ting® ,CHEN Gang®,ZENG Xue-yang®
(1. Pumped Storage Technological & Economic Research Institute of State Grid Xinyuan Company Ltd. , Beijing 100761,
China; 2. Department of Technology and Information, State Grid Xinyuan Company Ltd. , Beijing 100052, China;
3. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, China)
Abstract: In the condition monitoring of pumped storage units, vibration velocity signal is often integrated into the
displacement signal, and then calculate characteristic values for unit evaluation. Taking the horizontal vibration velocity

signal of upper bracket of a case unit under stable working condition as an example, the method of integrating velocity sig-
nal into displacement signal and the setting of filter parameters are studied. Furthermore, vibration signal in transient
working condition is adopted for verification. The results indicate that a high-pass filter shall be used when the vibration
velocity signal is integrated into the displacement signal under stable conditions, and the cut-off frequency of the high-pass
filter can be set as per 0. 2 times of the rotational frequency. Under transient conditions, there is a risk of over estimating
unit vibration when using unfiltered displacement signals integrated from velocity signals to calculate characteristic values

for unit safety assessment.

Key words: vibration signal; integration method; high-pass filter; cut-off frequency





