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ABSTRACT

Pumped-storage power plants pumps the water from the lower reservoir to the upper reservoir using the
extra electric power at night and generates electric power in the daytime. Cuwrently it tends to be a
high-head large-capacity machine. In this paper, we developed the computer programs for vibration analysis
of the pump/turbine and generator/motor rotor system considering electromagnetic force, hydrodynamic
unbalance force, dynamic characteristics of guide bearings and add mass of water. This program was
verified by applying it to the real model and calculating the critical speed, natural mode and unbalance
response.
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Table 1 Principle data for pump/turbine and generator/motor
temn

Type

Vertical shaft, reversible Francis
pump turbine with spiral case

Running mode Turbine Pump
Speed 450 rpm
gl‘;t;uirfax) 336 MW 330 MW
Head(max) 5795 m 601.2 m
Capacity(max) 65 m®/s 537 3/s

Running mode Generator Motor
Output 343000 kVA 330,000 kW
Voltage 18,000 V
Frequency 60 Hz

Speed 450 rpm

Power factor 09

Type Tilting pad
Turbine Upper Lower
bearing | bearing bearing
No. of pad 8
Diameter 5m | 13m | 256m
Length 04 m
Pad arc 26"
Inlet temp. 40T
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Table 2 Electromagnetic stiffness of generator/motor rotor

Rating condition I (A) K. (MN/m)
Running | Motor mode 11967 827.1736
mode Generator mode|  1615.3 169.844
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