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Research on Short-Circuit Faults Diagnosis of Copper Electrolytic Cell
Plates Based on LMD and PSO-ELM

GUO Zhiwei, HOU Chunguang, GAO Youhua
(School of Electrical Engineering, Shenyang University of Technology,Shenyang 110870, China)

Abstract: To address the frequent short circuit faults caused by the shorting of anode and cathode plates
during the copper electrolysis process, which leads to significant energy loss, this study selected the elec-
trolytic cell voltage signal as the object of analysis. By deeply analyzing the changes in the voltage signal
of the electrolytic cell before and after the occurrence of short circuits, a short circuit fault diagnosis
method combining Local Mean Decomposition (LMD) and Particle Swarm Optimization Extreme Learning
Machine (PSO-ELM) was proposed. First, the Local Mean Decomposition (LMD) technique was used
to decompose the original signal into several pure amplitude modulation frequency modulation components
(PF), and the relative energy and total energy of each component were calculated, with the first three PF
components selected as feature values. To overcome the limitation of the Extreme Learning Machine
(ELM) requiring a large number of hidden layer nodes, this study employed the Particle Swarm Optimi-
zation ( PSO) algorithm for parameter optimization. Subsequently, the extracted feature values were input
into the optimized PSO—-ELM model to achieve identification of short circuit faults. Experimental verifica-
tion using field-collected data showed that the accuracy of the Extreme Learning Machine ( ELM) model
combined with Local Mean Decomposition (LMD) and Particle Swarm Optimization (PSO) in the diag-
nosis of short circuit faults in the electrolytic cell can reach 91.09% , an increase of 6. 98% compared to
the single ELM diagnostic model and with good stability. Therefore, this model has the potential to be ap-
plied in industrial production for short circuit fault identification.

Key words: copper electrolytic cell; short circuit of pole plate; fault diagnosis; LMD; PSO-ELM
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the internal advantages and disadvantages, external opportunities and challenges of the mine ecological
restoration project and the integration of culture and tourism by using SWOT analysis method. The results
show that under the background of Rural Revitalization and global tourism, Chongqing Fangdoushan area
has advantages in terms of its unique natural and cultural conditions and industrial synergy potential. At
the same time, it faces some disadvantages and challenges, such as the mismatch between ecological res-
toration requirements and tourist demand, strict control of ecological protection red line, and the evalua-
tion system of ecological restoration to be improved. Based on the research, this paper put forward corre-
sponding countermeasures, aiming to help the local promote the ecological restoration project, stimulate
the development of tourism industry, solve the problems of single investment and low economic benefits of
ecological restoration projects, and refine the path suggestions for the integrated development of culture
and tourism of mine ecological restoration projects, which provides a reference for the comprehensive im-
provement and value promotion of the mine geological environment in the Three Gorges Reservoir area.

Key words: ecological restoration of mines; integration of culture and tourism; SWOT analysis; three

gorges reservoir area



