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Fig. 1 Block diagram of hydraulic vibration phenomenon

and formation mechanism
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Fig.2 Finite element model of mesh discretization

of the shafting system
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Tab.1 Natural vibration frequency of shafting assembly
Hz

B %

IR
1 2 3 4 5 6

285 7.6215 20.550 22,743 22.744 32.320 32.322
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Fig.3 Numerical simulation calculation area of turbine
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Fig. 4 Static pressure and velocity distribution of
the runner and water guide system
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Tab.3 Modal test results of generator rotor and lower frame an A

mH HIRF 5 H%/He [FiE
HFHKTH 1 31.71 4.51
2 42.30 4.37

3 65. 44 0.98

LA 1 31,41 4,51

2 43.58 4.37

3 84. 46 0.98

(a) 1HMEHY (b) 2bME A (c) 3Py
Bs5 AARKE1.23MRE
Fig.5 Vibration mode of 1st,2ed and 3rd
order with water flux
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Fig. 6 Vibration mode of 1st,2ed and 3rd
order of lower furbine frame
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Tab.4 Modal test results of the main plant
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Fig.7 Vibration mode of the main plant
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Analysis of Plant-unit Coupling Vibration for Deneng
Xiangjiang Hydropower Station
TANG Ren-hu' ,CHEN Hao-xin®
(1. Hunan Deneng Xiangjiang Hydropower Co. , LTD. , Yongzhou 425917, China;

2. Shenzhen Enlaiji Energy Technology Co. , LTD. , Shenzhen 518133, China)
Abstract: After the Deneng Xiangjiang Hydropower Station replaced the 4-blade runner with a 5-blade runner, the u-

nit started experiencing severe vibrations, which eventually led to coupling vibrations in the powerhouse structure and

posed significant safety hazards. This paper explores the vibration source and employs Finite Element Analysis(FEA) and

Computational Fluid Dynamics(CFD) methods for analysis. Finally, modal verification through actual measurements vali-

dates the relevant conclusions. The study reveals that the resonance is caused by the multiple frequency relationship be-

tween the runner blade rotational frequency and the natural frequencies of the powerhouse structure. The research on the

vibration issue at this power station hold great practical value.

Key words: Kaplan turbine; modal analysis; modal testing;plant-unit coupling resonance





