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Nonstationary Operation Condition Monitoring for Key Machines of Power Plant
Based on Load Axis Operating Condition Division
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Abstract: During the operation of the thermodynamic system of a power plant, the frequent load change
causes variation of operating parameters of key equipment and obvious nonstationary operating characteristics.
As a result, the variable working conditions of the equipment are very common, and the fault characteristics
are easily covered by nonstationary trends, which brings great difficulties to the timely detection of abnormali-
ties of the equipment. To solve the problem, this paper generalizes the stepwise sequential phase partition
(SSPP) algorithm and proposes a load axis based operating condition division algorithm to automatically di-
vide the thermal key equipment load signals to identify different working conditions. Under the divided work-
ing conditions, the principal component analysis monitoring models are established respectively. In the appli-
cation, the corresponding monitoring model is called according to the load of the new sample, thereby realiz-
ing the state monitoring of the nonstationary process. The division method proposed in this paper uses the per-
formance of the monitoring model to indicate the division of working conditions, which is more reasonable
than the general clustering method. Finally, the effectiveness of the proposed algorithm is verified in a failure
case of a primary fan in a power plant.
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