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Fig.1 CGAN based on working conditions
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Fig. 4 Time domain indicator analysis of vibration degradation processes
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Degradation Assessment of Shaft System of Hydropower Unit Based on

Instantaneous Orbit Feature Image and Conditional Generative Adversarial Network

WANG Yi-guo' ,CHANG Hui*,CHEN Dong-jun*, WU Yi-fan',LI Chao-shun’
(1. Guangdong Energy Group Co. , Ltd. , Guangzhou 510630, China; 2. Tianshengqiao First-class Hydropower Development

Co. » Ltd. , Xingyi 562400, China; 3. Guangdong Yudean Changhu Power Generation Co. , Ltd. , Yingde 513021, China;
4. School of Civil and Hydraulic Engineering., Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The shaft system of hydropower unit has a significant impact on the stability of the unit. The degradation
assessment of the shaft system can visually reflect the operating condition of the unit. This paper presents a method for
assessing the degradation of the unit’s shaft system using instantaneous orbit feature image and conditional adversarial
generative network (CGAN). Firstly, the vertical signals of each bearing were constructed as a complex signal, and the
multivariate complex variational mode decomposition (MCVMD) method was used to process the signal and extract the
instantaneous orbit features to construct the instantaneous orbit feature images. CGAN was used to construct the health
model. The health model can fit the distribution of feature images in different operating conditions in healthy state and
thus output health feature images. The healthy indicator was constructed using the differences between real and healthy
images. The genetic algorithm was used to optimize the weights of multiple bearings in order to reduce the volatility of
the comprehensive degradation curve in the healthy zone. The proposed method was tested on the unit's shaft system data
and its validity has been proved.

Key words: hydropower unit; degradation assessment; instantaneous orbit feature; conditional generative adversarial
network; genetic algorithm
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Oil Mist Analysis of Thrust Bearing Oil Tank of

Hydro-generator Unit Based on CFD

YAO Chan,ZHENG Yuan

(College of Energy and Electrical Engineering, Hohai University,Nanjing 211100, China)

Abstract: In hydro-generator units, the thrust bearing oil tank has the largest volume and the internal structure is
relatively more complex. Therefore, there are many oil mists in the oil tank, and there are often internal and external oil
spills, which have a great impact on the safe and stable operation of the unit. Based on the basic theory of computational
fluid dynamics, the calculation model of thrust bearing in a power station was established, and the number of pressure oil
blade was changed. The ICEM was used to mesh the three-dimensional model, and Fluent was used to calculate. The
CFD-POST was used to analyze the oil mist related parameters of thrust bearing oil tank. The results show that in the de-
sign of hydro-generator units, the number of pressure oil blade can be appropriately increased, so as to increase the tem-
perature difference between the upper and lower blades, reduce the oil temperature below the blade and increase the pres-
sure, so as to better inhibit the occurrence of internal oil rejection and effectively prevent the diffusion of oil mist due to
low pressure.

Key words: thrust bearing; oil tank; oil mist; internal oil spill; CFD





