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Abstract: In order to improve the energy efficiency level of thermal power units across all operating con-
ditions, a method was proposed for energy efficiency optimization and operation status evaluation of ther-
mal power units based on weighted support vector machine ( WSVM). Firstly, using the unit operation
data, the operation data under unsteady state and abnormal conditions were screened based on stability
criteria and sample density. Secondly, adopting the energy efficiency optimization method to determine
the sample weights during model training, and then using WSVM to establish an energy efficiency optimi-
zation model for thermal power units; Based on the model, the optimal values of the main monitoring in-
dices and parameters for each operating condition of the thermal power unit were obtained. Finally, dur-
ing the operation of the unit, the optimal values were compared with the process values, and the Mandani
fuzzy evaluation model was constructed to achieve real-time quantitative evaluation of the unit’s operating

status. An application example of a 660 MW supercritical thermal power unit shows that the optimal coal
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consumption for power supply obtained by the proposed WSVM method is 0.9 -4.8 ¢/(kW-h) lower

than that of the clustering algorithm in the 30% - 100% rated load range, which can better reflect the

optimal energy efficiency state of the thermal power unit, providing a basis for judging the energy-saving

and consumption reducing space of the unit. The state evaluation results based on fuzzy models can pro-

vide guidance for the operation optimization and adjustment of thermal power units.

Key words: thermal power units, weighted support vector machine (WSVM) , energy efficiency, fuzzy

model, state evaluation
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