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Abstract: Common fault handling and spectrum analysis application during the commissioning stage of centrifugal compressors
Centrifugal compressors are extremely critical equipment in the fields of petrochemicals, natural gas processing, etc. The fault diagnosis
and handling during the commissioning stage have a direct impact on their safe operation and service life. This study systematically
summarized and analyzed the common types of faults in the commissioning stage of centrifugal compressors, and focused on exploring
the application methods and effects of spectrum analysis technology in fault diagnosis. After collecting and analyzing the test data of 200
centrifugal compressors from a certain centrifugal compressor manufacturing enterprise, it was found that shaft imbalance, shaft
misalignment, bearing failure, and gas induced vibration accounted for as high as 78.5% of the faults. Therefore, the study used spectral
techniques such as fast Fourier transform (FFT) to construct a corresponding relationship model between the fault characteristic frequency
and vibration signal of centrifugal compressors. The results showed that spectral analysis could effectively identify typical fault modes
such as rotor imbalance (1X frequency), misalignment (1X and 2X frequency), bearing failure (characteristic frequency), and fluid induced
vibration (sub synchronous frequency), and the diagnostic accuracy reached 91.7%. In addition, the study also summarized the handling
methods and strategies for different types of faults, thus forming a complete set of fault handling processes during the testing phase. The
results obtained in this study provide theoretical basis and practical tools for fault diagnosis and handling during the commissioning stage
of centrifugal compressors, which is of great significance for improving the reliability and safety of equipment.
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