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Fig. 1 Simplified schematic diagram of shaft system

for bulb tubular unit
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Tab.1 Characteristics of periodic solution under different
excitation currents with and without faulty oil receiver
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Research on Rotor-Bearing-Runner System Stability Under Faulty Oil Receiver
WU Jing,ZHANG Lei-ke, WANG Xue-ni
(College of Hydro Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Malfunctions resulting from rub-impact between moving and stationary parts of bulb tubular unit will jeop-

ardize the safety and stability of hydropower units. Aiming at the bulb tubular unit shaft rubbing system, a coupled ben-

ding-torsional rotor-runner system with faulty oil receiver under multi-vibration source and corresponding differential e-

quation were established. The Floquet theory was applied to investigate the stability of periodic solution. The results re-

veal that when faulty oil receiver is taken into account, the system dynamic feature alters dramatically. which aggravates

the possibility of system instability and alternates frequency transition between steady and non-steady state. This fault ag-

gravates the unsteady vibration characteristics of different rotating parts, especially for the runner structure response

trend, which needs to be paid enough attention. The results can provide useful references for safe operation and stability

analysis of bulb tubular units.

Key words: oil receiver; coupled bending-torsional vibration; bulb tubular unit; stability analysis





