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Spectral analysis of cell voltage fluctuation in 320 kA pre-baked
aluminum reduction cells
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Abstract: An awful lot of data of cell voltage fluctuation under typical working conditions were collected, and a method
based on fast fourier transform (FFT) and power spectral density (PSD) estimation was put forward to extract the spectral
characteristics of cell voltage. Parametric methods were employed in PSD estimation. Spectral analysis was also
compared with wavelet packet analysis. The results reveal that spectra obtained by different parametric methods are
similar. The spectra of normal cells’ voltage have only one noticeable lobe due to fluctuation of molten alumina at anodes,
while spectra of other abnormal cells have one mainlobe and one sidelobe. In cells with carbon in bath the spectral
mainlobe of cell voltage is still due to the fluctuation of molten alumina at anodes and the sidelobe is due to the
fluctuation of carbon in bath; in cells with metal pad wave, the spectral mainlobe is due to metal pad waving and the
sidelobe is still due to the fluctuation of molten alumina at anodes. Compared with wavelet packet analysis, spectral
analysis is simpler and takes less time in calculation, which is a big merit in the large-scale application of online
diagnosis systems of working conditions in aluminum reduction cells.
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Fig.1 Fluctuation of cell voltage of normal cell
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Fig.2 Fluctuation of cell voltage in cells with metal pad wave
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Fig.3 Fluctuation of cell voltage in cells with carbon in bath
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Table 1 Working conditions and characteristic vectors parameters of voltage fluctuation
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