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ABSTRACT

Statistical measures, such as standard deviation(or RMS), skewness, kurtosis, and spectral power of
a measured vibration signal, are often used as key features when implementing a condition-based
maintenance(CBM) system, particularly for rotating machinery. Typically, the CBM system monitors
these statistical values and compares them with the values from an initial healthy state. However, it
is often the case that the initial reference vibration signals are not available, making the
implementation of the CBM system more challenging. In this study, as an alternative method to
overcome this situation, non-stationary condition indexes are developed by capturing the non-stationary
characteristics of measured vibration signals. The suggested non-stationary condition indexes are based
on time-varying statistical measures and are applied to the same centrifugal compressor as in the
previously published paper. The results are consistent with the previous findings, showing that the
proposed non-stationary condition indexes may be useful alternative criteria, especially when the initial
reference vibration signals are not available.
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Case BR #1 BR #2 BR #3 BR #4
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Table 3 Skewness non-stationarity condition indexes
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Table 7 Power spectrum non-stationarity condition
indexes(G,;) [%]

Case BR #1 BR #2 BR #3 BR #4
A 9.55 8.96 8.85 8.74
B 9.56 37.10 10.10 14.97
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B 4.18 7.81 1.63 7.43
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Table 9 Overall non-stationarity condition indexes with
equal weighting values
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