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Stability of pumped storage unit in pump operation mode under hydraulic excitation
ZHANG Fei"2,ZHOU Xrtjun*?,SUN Hur fang"?,ZHOU Pan'?
(1. Technology Center of State Grid Xinyuan Company Lid. , Beijing 100161, China;
2. Pumped Storage Technology Laboratory of State Grid, Beijing 100161, China)

Abstract: With a large number of pumped storage units put into operation, the stability problem of the unit caused by hydraulic
vibration becomes serious. In this paper, we conducted field tests to obtain the unit vibration and ruir out data of pumped storage
units running at rated speed in both synchronous condenser as pum p (SCP) mode and pump operation (PO) mode. We used the
frequency spectrum comparison analysis method to study the frequency spectrum of each measuring point in the two modes, and
found differences in the frequency components of different measuring points. T he results indicated that the vibration amplitude
of the unit parts sustaining vertical load was larger in PO mode than in SCP mode. The 112. SHz rotor stator interaction fre
quency component mainly propagated vertically, and it was attenuated in the propagation. At some measuring points in PO
mode, hydraulic interaction added runner blade passing frequency 56. 25H z and rotor stator interaction frequency 112. SHz to
the frequency components. H ow ever, the addition of frequency components did not necessarily cause an increase in the mixed
frequency amplitude of unit vibration and rur out. Since high frequencies such as 261H z emerged in unit vibration, the dynamic
analysis report of power houses and units should indude higher frequencies in the future. T his investigation provided detailed
data for the runner research and design engineers.
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Fig. 1 Distribution of measuring points
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Fig.2 Data acquisition rig
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Fig.3 U nit vibration waveforms in time
dom ain under SCP and PO modes
4
Fig. 4 Unit vibration waveforms in frequency
dom ain under SCP and PO modes
5

Fig.5 Unit rurout waveforms in
time domain under SCP and PO modes
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Fig. 6 U nit runout waveforms in

frequency domain under SCP and PO modes
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Fig.7 Mixed frequency amplitude trend of unit vibration and rumr out from SCP to PO modes
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8

Fig. 8 Rotating frequency amplitude trend of unit vibration and rurr out from SCP to PO modes
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