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__________________________________________________________________________________________ 
 

Abstract: In this paper, the vibration response of spring vibration isolating foundation of 

full-speed turbine-generator is studied. The vibration line displacement of the bearing seat 

under different working conditions when commissioning is obtained. It is shown in the studies, 

the velocity RMS value and the vibration displacement response of the bearing seat on the 

plate are in accordance with the relevant specification when the turbine-generator unit is 

commissioning. When the turbine-generator unit is load-down, speed-down and 

vacuum-breaking, the displacement response curve of the bearing seat indicates that the 

shafting of the unit is not deformed and the design meets the requirements. 

Keywords: spring vibration isolated foundation, vibration response, line displacement, 

velocity RMS, displacement response 
__________________________________________________________________________________________ 
 

1. INTRODUCTION 

 

The spring vibration isolation is more and more applied in the turbine-generator foundation by 

the power plant construction. The vibration isolation spring enables the plate and the column to 

detach from the dynamic coupling and reduce the horizontal stiffness of the foundation. The 

utility of isolation spring can effectively absorb the vibration generated in the operation of the 

unit, and prevent the vibration energy from transmitting to the substructure [1], such as column 

and equipment piping, thereby reducing the influence of vibration on the foundation. However, 

each unit is different, spring isolation devices need to be individually designed. It is necessary 

to study the vibration response of turbine-generator foundation with spring isolation separately. 

Since the introduction of the spring vibration isolation foundation in the last century, a large 

number of model tests have been carried out in China [2-5]. 

In order to comprehensively and accurately study the vibration response of spring vibration 

isolation foundation, meanwhile, study vibration displacement of bearing seat under different 

working conditions, the spring vibration isolating foundation of full-speed turbo-generator is 

tested in the field. 
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2. VIBRATION RESPONSE IN FULL-LOAD OPERATION 

 

2.1 Layout of Measuring Points 

 

When turbine-generator full-load operating, the vibration response of the foundation plate is 

tested under the steady running condition of the turbine-generator unit. The velocity RMS 

value and vibration displacement can be obtained under the stable running state to determine 

whether the vibration of foundation plate meets the vibration control standard when the unit is 

running. The bearing seat is the position that the foundation plate directly receives the 

disturbing action caused by the operation of the turbine-generator unit, and its vibration 

response is very important to the safe operation of the unit. Therefore, this research mainly 

contains the vibration response of the bearing seat. When the unit is in operation, the measuring 

points of No.62-No.66 are in the high, medium and low pressure cylinder, and cannot be tested. 

In this paper, No.55, No.56, No.57 and No.58 located on generator side, No.61 located on 

ultra-high pressure cylinder and No.67 on exciter are taken as the final measuring points, which 

are shown in Fig. 1. 

 

 
 

Fig. 1 Layout of measuring points 

 

2.2 Test method 

 

At present, the vibration evaluation of large turbine-generator foundation is based on the root 

mean square velocity (RMS) value or the vibration line displacement as the vibration 

parameter [6]. In order to test the vibration response of foundation plate when full-load 

operation, the velocity response is collected by velocity sensor of each measuring point, using 

LMS software to change speed signal to the displacement signal, so as to obtain the velocity 

RMS value and line displacement value.  
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Fig. 2 Speed sensor used in vibration response test 

 

2.3 Measuring Results 

 

The maximum values of root mean square velocity and line displacement at the bearing seat are 

shown in Table 1.The maximum value of velocity RMS at the bearing seat is 0.99mm/s and the 

value of vibration line displacement is 9.44μm. The design of the spring vibration isolation 

foundation meets the control standard of vibration: the vibration RMS velocity value is less 

than 2.8mm/s, the vibration linear displacement value is less than 25.2μm [7-8]. 

 

Table 1 Vibration response of bearing seat 

 

Measuring 

Point 

Velocity RMS Value(mm/s) Line Displacement (μm) 

Transverse 

(X) 

Longitudinal 

(Y) 

Vertical 

(Z) 

Transverse 

(X) 

Longitudinal 

(Y) 

Vertical 

(Z) 

55 0.63 0.62 0.98 7.18 3.45 5.05 

56 0.23 0.14 0.20 5.30 2.71 3.52 

57 0.30 0.14 0.30 4.92 2.94 8.26 

58 0.99 0.37 0.10 6.39 2.81 5.86 

61 0.38 0.87 0.04 9.44 7.18 0.90 

67 0.30 0.32 0.39 6.74 3.25 5.55 

 

Vibration of foundation plate is not caused by a single source, each frequency component 

and the frequency distribution of the spectrum range, in the dynamic signal can be obtained 

from spectrum analysis. In this analysis, amplitude and energy distribution of each frequency 

component can be computed so as to get the main frequency value and its amplitude with 

energy distribution. The velocity response of each measuring point is obtained by setting the 

speed sensor on the plate, and the frequency response spectrum of the velocity response is 

measured by the FFT, so that the amplitudes corresponding to different frequency can be 

analyzed. Fig. 3 and Fig. 4 are velocity time domain curve and spectra of No.61. It can be seen 

from Figure 4, in addition to running force corresponding to the 50Hz frequency, the low 
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frequency section of the velocity spectrum has large amplitude, illustrate that there is a low 

frequency vibration source in the environment of unit operation. The low-frequency vibration 

source has influence on the vibration of the plate. 

 

    
 

Fig.3 Velocity response in time-domain     Fig.4 Velocity response Fourier spectrum 

 

3. VIBRATION DISPLACEMENT OF BEARING SEAT UNDER DIFFERENT 

WORKING CONDITIONS 

 

3.1 Test Method 

 

There will be a series of setup process before the operation of the turbine unit. The shafts of the 

unit will be affected by a variety of working conditions. The vibration line displacement of the 

plate bearing seat can reflect the bearing load. Measuring points are arranged at each bearing 

seat of the foundation plate, and the vibration displacement of the bearing seat under different 

working conditions is collected, so as to obtain the vibration displacement response of the 

bearing seat under different working conditions.  

 

3.2 Test Results 

 

The setup and commissioning process of the unit mainly includes the stage of load-down, 

speed-down and vacuum-breaking. In this paper, the vibration displacement curve of each 

bearing seat is tested at different stages, as shown in Figure 5. 

 

 
 

Fig.5 Displacement response of load-down, speed-down and vacuum-breaking 
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4. CONCLUSION 

 

In the paper, the vibration response of foundation plate under turbine operating is studied; the 

vibration line displacement under different working conditions of bearing seat is obtained and 

compared. The vibration response of the foundation plate during the normal operation of the 

turbine is studied. The analysis of the velocity spectrum shows that the vibration energy 

corresponding to the low frequency section is more obvious, and the vibration caused by the 

low frequency vibration source of the foundation cannot be neglected. The vibration 

displacement of the bearing seat under different working conditions is compared, and the 

influence of vacuum-breaking on the vibration line displacement is large.  
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