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Modal Testing on a High Head Pump/Turbine Runner
Seok Ju Ryu, Hyun Cheon Ha, and Ho Jong Kim

ABSTRACT

This paper describes results of modal testing for a high head pump-turbine runner of the Muju
pumped storage power plant. The head of the pump-turbine is 601 m and the outside diameter of its
runner is 4,410 mm. The modal testing was done for two conditions : 1) the runner in air ; 2) the runner
in water. For both conditions, obtained are natural frequencies, corresponding mode shapes and
damping ratios. From the testing, it is found that the natural frequencies of the pump-turbine runner in

water is reduced approximately 40 % due to additional mass effect of the water.
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Table 1 Comparison of the test results

[n air In water
Natural damping Natural damping
Frequency | (C/Cc:%) | Frequency | (C/Cc:%)
1 174 Hz 0.49 107 Hz 1.68
2 310 Hz 0.26 184 Hz 1.00
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Fig. 2 Pump-turbine runner
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Fig. 4 Locations of the accelerometers installed on the runner
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Fig. 5 Estimated FRFs of the runner : (a) in air , (b) in water
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Fig. 6 Vibration modes from the in-air test ; (a),(b) for 174Hz ; (c), (d) for 310Hz
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Fig. 7 Vibration modes from the in-water test ; (a).(b) for 107Hz ; (c), (d) for 184Hz
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