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Study on mechanism of aluminum electrolysis based on time series data mining
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[ Abstract] The production process of aluminum electrolysis in our country is automatically controlled by obtaining online
monitoring data and offline measurement data. However, due to problems such as complex process reaction mechanism, low
correlation degree of heterogeneous data, and a large amount of manual experience for operation control, fuzzy control can only be
realized. In order to further improve current efficiency, energy saving and consumption reduction, an in—depth study of the data
correlation model among the various aluminum process parameters of the electrolytic cell is required. Based on the time series data
during the production of the aluminum electrolytic cell, this paper adopts the data mining method to discover the correlation
relationship between the process parameters. Firstly, the preprocessed data is tested for stationarity and normal distribution, and the
sequence sets satisfying the properties are analyzed by Pearson correlation, Granger causality test and gradient boosting regression
tree to obtain the correlation coefficient between each process parameter set, causality set, and nonlinear relationship coefficient set,
and establish a mathematical model between process parameters. Secondly, the nonlinear relationship coefficient set is used to
establish a material balance and heat balance model through a directed probability graph. Taking the output variable of aluminum as
an example, the balance model retrieves all the process parameters that affect the output of aluminum and verifies it. The simulation
results of the output of aluminum verify the effectiveness of the method in this paper.

[ Key words] data mining; time series data; aluminum process parameters; cause and effect relationship; nonlinear regression relation
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Fig. 1 Flow chart of algorithm
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Fig. 2 Aluminum output diagram
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Tab. 1 Table of causality of aluminum output
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Tab. 2 Table of evaluation indicators

TN bR BfE
R2 0.53
MAE 45.47
RMSE 67.57
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