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A Research for Reducing Methods of Sub-synchronous
Vibration in Water Turbines
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ABSTRACT

In this paper, it is intended to figure out the features and causes of the processes of creation, growth and disappearance of

spiral-vortex-flow generated in Francis turbines generally. The spiral-vortex-flow generated in draft tubes of the Francis turbines is

estimated to have negative effects on power plant structure and to the people inside the building as well as to lead to a

low-frequency-vibration driven by sub-synchronous whirl vibration. Therefore, we intend to investigate how much the

low-frequency-vibration has an influence upon the powerhouse structure and practice analyzing the effectiveness on the

previously-introduced methods to reduce side-effects of sub-synchronous whirl vibration and finally we intend to show the optimal

solutions through this paper.
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Table 1 Hydraulic reaction reductive operating condition

Guide Vane Open Rate | Install Year
Aeration Range 30 %~70% 1981
Vacuum break Range 0%~60% 1980
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Table 2 Efficiency of Aeration Designed by THOSHIBA

Vertical Vib.(p-p) Horizontal Vib.(p-p)
(1/100mm) (1/100mm)
G/V | Power | Aeration | Aeration | Aeration | Aeration
%) | (MW) ON OFF ON OFF
20 1.0 40-45 50-6.0 55-6.0 55-6.0
30 80 40-45 7.0-80 55-6.0 5.0-6.0
40 16.0 50-55 10-12 6.5-7.0 11-12
52 26.0 25-30 50-6.0 40-45 40-50
60 325 3.0-35 40-50 35-40 34-46
70 395 25-30 40-50 35-4.0 34-4.0

* Test Condition : Dam W.L. 69.90 m, Tailrace W.L. 2864 m
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Fig. 2 Sub—synchronous whirl vibration in Aeratlon
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Fig. 3 Vector diagram of velocity in reaction turbine
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