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Fig.1 MFDFA extracts the vibration characteristic

process of the hydropower unit
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Fig.2 Binary gravity search algorithm flow and

principle diagram
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Fig.3 Vibration signal state recognition process

for hydroelectric units
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Tab.1 Experimental parameter information for bearing failure
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Fig. 4 Accuracy of three classifiers in the test

and training sets
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Fig.5 PNN classification and recognition results

based on EEMD and MFDFA
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Fig. 6 Evaluation of optimization effect of binary gravity
search algorithm on MFDFA-PNN model
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Comparative Study on Properties of SK Thrust Bearing Pad and

Babbitt Alloy Bush for Hydroelectric Generating Sets

WANG Yong-fei, ZHANG Jian, LI Xiao-fei
(CHN Energy Dadu River Repair & Installation Co. , Ltd. » CHN Energy, Leshan 614900, China)

Abstract: Hydroelectric units generally use Babbitt Alloy with strong friction reduction properties as the bearing bush
material. However, due to the bearing bush made by Babbitt Alloy material has lower strength, it can not be used in the
need to withstand the larger pressure of large-scale hydropower generating sets. The Steel Kogu (SK) can withstand large
loads while having good wear resistance. Therefore, the oil film temperature, bearing bush body temperature and power
of SK bearing pad and Babbitt Metal bearing bush are studied comparatively through experiments. The thickness, pres-
sure, maximum temperature of oil film, base deformation and power loss of the two types of bearing bush are studied
comparatively by numerical calculation. The results show that at the same oil inlet temperature, the base deformation and
maximum oil film temperature of SK bearing bush are lower than that of Babbitt Alloy by 0. 06-0. 08 mm and 9. 6-14. 6
°C, respectively, and the oil film thickness of SK bearing bush is higher than that of Babbitt Alloy by 13-15 pm. The SK
bearing bush can be used as a potential choice of bearing bush material for large-scale hydroelectric units because of its
lower oil film temperature and smaller base deformation during the operating process.

Key words: hydroelectric units; shaft bush; steel Kogu; Babbitt Metal; oil film
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Application of Multifractal Algorithm Based on Gravity Search

Optimization in Vibration of Hydroelectric Units
QIU Yu-yin', QIAN Jian-guo', ZHANG Xiao-nuo', CHEN Bing-yun®
(1. State Grid Zhejiang Electric Power Co. , Ltd. » Hangzhou 310015, China;

2. Zhejiang Huayun Information Technology Co. , Ltd. , Hangzhou 310000, China)

Abstract: To improve the efficiency and accuracy of fault diagnosis for hydroelectric units, combination of multifrac-
tal detrended fluctuation analysis algorithm and probabilistic neural network was used to establish a vibration signal fea-
ture extraction and recognition model. The binary gravity search algorithm was used to optimize its parameters. The re-
sults show that the classification accuracy of the feature extraction and recognition classification model can be improved to
99% and reduce the signal processing time to about 1. 3 seconds after optimizing by the binary gravity search algorithm.
The proposed vibration signal feature extraction and recognition model for hydroelectric units can significantly distinguish
between the normal working state and the fault working state of hydroelectric units, achieving the purpose of using vibra-
tion signal features to diagnose faults in hydroelectric units.

Key words: gravity search; multifractal; hydroelectric units; feature extraction; vibration signal





