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Characteristics of the Shaft Vibration in a High Head
Pump-Turbine

Hyun-Cheon Ha,

Key Words: Francis Turbine (E]Y), Shaft Vibration (3%
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Vortex Induced Vibration( 5] 7]21E), Bearing

ABSTRACT

This paper describes the shaft vibration phenomena measured on a pump-turbine of a pumped storage
power plant. The pump-turbine runs at a rotational speed of 450 pm (7.5 Hz). The power output (load) of
the pump—turbine is varied from 100 to 300 MW in the generating mode. The magnitude of the shaft
vibration highly depends on the power load. The vibration magnitude of the shaft is very high in the middle
load zone from 170 to 210 MW, elsewhere the vibration is low. From vibration spectra, it is shown that the
frequency of major vibration in that load zone is 25Hz which is approximately 34 % of the shaft rotating
speed in Hz. This frequency component does not occur below and above that load zone. This subsynchronous
vibration is caused by the flow induced disturbance due to spiral vortex flow downstream of the pump-
turbine runner. Furthermore, the shaft vibration is highly decreased due to an increased bearing preload.
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Fig. 1 Schematics of the hydraulic pump-turbine

Fig. 2 Photography of a guide bearing
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(©) 100% flow rate

Fig. 3 Flow pattemns in the down stream of the runner with
changing flow rates
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