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Fig.2 Fault diagnosis flow chart based on CNN-SVM
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Fig. 4 Training process of CNN
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Fig. 5 Features extracted from CNN full connection layer
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Tab.2 Fault diagnosis results
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Fig. 6 Comparison of results
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Multi-objective Energy Efficiency Optimization Control Model

Based on the Whole Life Cycle of Parallel Pump Group

ZHANG Jie,GAO Qiang, WANG Tao, YAN Hong-wei, WANG Chen-hao
(School of Mechanical Engineering, North University of China, Taiyuan 030051, China)

Abstract: At present, most of the domestic parallel pump groups adopt a single-objective control model, and only
pay attention to the energy efficiency optimization of operating conditions and operating costs in the process of use, and
cannot adjust the operation strategy under the real-time working conditions of the pump group according to the compre-
hensive energy efficiency state of the pump group in the whole life cycle. A multi-objective pump group energy efficiency
optimization control model can be independently adjusted according to the energy efficiency state of the current pump set
in the whole life cycle. The weight coefficients of three objective functions can be autonomously adjusted, which improves
the energy efficiency of the pump set throughout its life cycle and extends the life of the pump set. The objective function
was determined by the ideal point value and distance deviation method. The multi-objective ideal point model was solved
by LINGO. The optimal solution with the highest total system efficiency. the lowest pump group specific energy con-
sumption and the highest system reliability was obtained. Experimental results show that the improved multi-objective i-
deal point model can adjust the target weight combination according to the real-time state of the pump group, so as to ad-
just the real-time control strategy of the pump group.

Key words: parallel pump group; energy efficiency optimization; full life cycle; multi-objective; LINGO
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Research on Intelligent Fault Diagnosis Method of

Hydroelectric Generating Unit Based on CNN-SVM

HE Kui-dong'?, WANG Wei-yu'"*,JIN Yan'*?,LI Chong-shi'”*,LIU Wu-shuang’ , CHEN Qi-juan’
(1. Wuling Power Corporation LTD. , Changsha 410004, China; 2. Hydropower Industry Innovation
Center of State Power Investment Corporation, Changsha 410004, China; 3. School of Power and Mechanical
Engineering. Wuhan University, Wuhan 430072, China)

Abstract: In previous researches on intelligent fault diagnosis methods of the hydroelectric generating unit, the sub-
jectivity of the artificial selection of the fault classification characteristics and the limitations of small sample data have im-
portant impacts on the accuracy of fault diagnosis results. To solve this problem, a CNN-SVM method for the fault diag-
nosis of the hydroelectric generating unit was proposed by combining with the feature extraction advantages of convolu-
tional neural network (CNN) and the excellent ability of support vector machine (SVM) in processing small sample. In
this method, the time-domain diagram of the vibration signal of the hydroelectric generating unit was used as the model
input, and the CNN method was employed to extract the signal features. Then. the extracted feature vector was input to
the SVM method to realize the final fault diagnosis of the unit. Finally, the advantages of the diagnosis method proposed
in this paper were verified through a specific example analysis.

Key words: hydroelectric generating unit; fault diagnosis; vibration signal; convolutional neural network; support

vector machine





