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Vibration Reduction of a LP Turbine Casing due to Subsidence
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ABSTRACT

The vibration of a LP turbine casing may cause the problems of power generation and the life of

its facility. In this study, we carried out on-site measurements of a LP Turbine in order to find the

cause of the vibration and conducted experimental and numerical modal analysis of the turbine with

its support frame. The measurement and the modal analysis show that the natural frequency of the

turbine becomes close to 60 Hz due to the subsidence of the support. The elimination of the sub-

sidence by shimming between the turbine and the support frame gave rise to the reduction of the vi-

bration of the LP turbine case.
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Fig. 1 LP turbine casing



3(b)e} 2ol HtA o] WS & = 9l

Fig. 2 Vibration measurement at the site
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(a) Measured point(top view)
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(b) Acceleration(RMS)
Fig. 3 Vibration response
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(a) upper (b) bottom
Fig. 5 3D CAD model
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Fig. 6 Modal analysis model

Table 1 Natural frequency of the lifted upper

casing
[unit : Hz]
Mode No. Experiment SAMCEF
1 8.5 8.8
2 15 19
3 26 27
4 36 38
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(c) 3™ mode (d) 4™ mode
Fig. 9 Mode shape(fixed)
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Fig. 10 Mode shape(upper & under)
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Table 2 Natural frequency of the casing

[unit : Hz]
Upper casing Upper &
Mode No. (fixed) Under casing
I 62.0 433
> 68.1 5222
3 72.6 60.9
4 81.5 63.5
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Fig. 11 Plate model
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Table 2 Design parameter of rectangular plate

| )] Gandim®) (G%a) (poison's Nim)
m ratio)
0.1 0.1 7200 168 0.33 8x10’

115

Frequency(Hz)
=
S
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| | |
symmetric Asymmetric(10%) Asymmetric(20%)

Fig. 11 Effect of the support elasticity
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Fig. 12 Mode shape(asymmetry effect)
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Fig. 13 Measurement point
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Fig. 14 Subsidence of LP turbine
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Fig. 15 Modeling of subsidence
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Fig. 16 Effect of the subsidence
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Fig. 17 Ground spring support
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Fig. 19 Experiment and SAMCEF result
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Fig. 20 Effect of the subsidence(SAMCEF)
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Fig. 22 Sim insertion
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