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Research on Reliability Probability of SRSS Method for Multi-Point Displacement

of Foundation of H-Class Gas Turbine in High Position
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Abstract: [Introduction] The foundation of a large H-class gas turbine usually has multiple disturbing forces, and the vibration
displacement of the mass points is obtained by the square root of the sum of the squares (SRSS) method, but the vibration displacement
obtained by the SRSS method is not the maximum possible displacement. The research aims to analyze all possible vibration
displacements and study the reliability probability of the SRSS method. [Method] A three-dimensional finite element model was
established for the foundation of a H-class gas turbine in high position, the unidirectional disturbing forces separately applied on mass
points were analyzed, and the vibration displacement of the mass points was calculated by the SRSS method. It was proposed to apply the
bidirectional disturbing forces on the mass points separately. Considering the uncertainty of angle between the disturbing forces at the
mass points, the linear superposition method was used to calculate all possible vibration displacements and analyze their statistical
probability distribution. [Result] The combined value of the lateral vibration displacement of mass point 10 of the H-class gas turbine at
40.75 Hz by the SRSS method is 16.40 um, and the maximum possible lateral vibration displacement value is 24.18 um. The reliability
probability of the SRSS method is about 50%. [Conclusion] The multi-point vibration displacement value obtained based on the SRSS
method is not the maximum value, and the method has a certain reliability probability. For particularly sensitive or important dynamic
foundation analysis, the reliability probability of the method should be controlled, and it can be improved by increasing the margin.
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Fig. 1 Layout of foundation of H-class combined cycle gas-steam turbine generator
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Tab. 1 Dynamic disturbing forces of foundation of gas-steam
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Fig. 2 Finite element model of foundation of H-class combined

cycle gas-steam turbine generator
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Tab.2 Modal frequencies of foundation of H class gas turbine

Hz s XTn] Y VA)
1 3.90 0.256 3 1.55E-06 3.35E-01 2.42E-06
2 5.14 0.194 4 2.91E-05 3.06E-01 1.66E-06
3 6.19 0.1615 8.18E-01 6.01E-06 1.90E-04
4 8.36 0.1197 3.02E-06 8.76E-05 4.78E-07
5 11.44 0.087 4 1.63E-06 3.40E-01 1.90E-04
6 12.23 0.081 8 1.20E-03 4.15E-03 4.95E-05
67 37.67 0.026 5 1.25E-05 8.14E-08 5.30E-04
100 50.07 0.020 0 3.21E-07 6.80E-07 9.05E-07
127 62.42 0.016 0 8.53E-08 1.84E-07 9.31E-06
146 69.90 0.0143 2.99E-08 3.73E-09 3.02E-06
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