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Modeling method for boiler main steam temperature by integrating mechanism

model and parameter identification
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Abstract: Accurate modeling of main-steam temperature is the foundation for studying its control strategy. To
address the contradiction between mechanism completeness and model practicality of the conventional modeling
methods, a hybrid modeling method for main steam temperature integrating mechanism model and system
identification was proposed. A mechanistic model of main steam temperature was established based on the lumped
parameter method. The model includes the effects of flue gas heat transfer, steam flow rate and desuperheating
water flow rate. According to the closed-loop operation data of a thermal power plant boiler, the model parameters
were identified using differential evolution algorithm. Compared with the boiler design values, the identification
results show an increase in thermal resistance of ash layer and a decrease in convective heat transfer coefficient of
flue gas, which conforms to physical laws. The model was then verified using operational data from different time
periods. The results indicate that the mean absolute error between the calculated results and the operational data is
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less than 1 °C, which proves the accuracy of the model. By utilizing the model, the dynamic characteristics of the
main-steam temperature were further analyzed, and several improved control strategies were proposed, such as
increasing the feedforward signals of the coal feeding rate and the attemperator inlet steam temperature, and
adopting a load-based fuzzy controller. The simulation results show that the deviation of the main-steam temperature
is reduced, which proves the established model has guidance effect on optimizing the main-steam temperature

control system.

Key words: main-steam temperature; mechanism model; parameter identification; system modeling; dynamic
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