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Vaneless zone pressure characteristics in working mode transferring process of

pumped-storage unit

FU Jing', ZHANG Fei’
(1. Information Center, China Institute of Water Resources and Hydropower Research, Beijing 100048, China;
2. Technology Center, State Grid Xinyuan Company Lid., Beijing 100161, China)

Abstract: Vaneless zone pressure pulsation is the main vibration source of pump-storage powerhouse and
unit, especially in the working mode transferring processes. Considering that the working mode transferring
processes are typical non-stable processes, peak—to—peak value analysis in time domain and short-time—Fou-
rier transform in time—frequency domain have been employed for analyzing the vaneless zone pressure in
the processes of synchronous condenser pump (SCP) to pumping operation (PO) and synchronous condens-
er turbine (SCT) to generating operation (GO). The research indicates that water ring absorption power is
heavily influenced by working seal operation, and the power absorption, which is not influenced by the pro-
cess of air-evacuation-water—-recover, keeps constant from the time working seal withdrawing to the time
air evacuation value closing in working mode transferring processes. Once the water ring thickness increases
after the seal withdrawing, the vaneless zone pressure pulsation aggravates. During SCP to PO and SCT to
PO, the maximum vaneless pressure peak—to—peak values occurs in the period of runner chamber pressure
establishment and the low load operation zone respectively. During the working mode transferring processes,
blade passing frequency and rotor—stator interaction frequency arise apparently. Blade passing frequency
emerges on the time seal withdrawing; for SCP to PO, the rotor—stator interaction frequency emerges on
the time runner contacting drafti-tube water, while for SCT to GO, the rotor-stator interaction frequency
emerges simultaneously with blade passing frequency.

Keywords: pumped-storage unit; working mode transferring; water ring; short—time—Fourier transform;

blade passing frequency; rotor-stator interaction
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