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Abstract; Aimming at the problem of large fluctuations in superheated steam temperature and increased
difficulty in control caused by peak shaving operations of supercritical coal-fired boilers, this paper pres-
ented a new strategy for optimizing the control of superheated steam temperature of predicted supercritical
coal-fired boiler based on the enthalpy at the intermediate point. Firstly, a hybrid algorithm based on
grey wolf optimization and extreme gradient boosting was proposed to predict the enthalpy at the interme-
diate point, driven by historical operational data. Secondly, autoregressive model was employed to dis-
criminate the feed-water flow disturbance test data, and obtain the dynamic response characteristics and
step response sequence of feed-water flow rate under different working conditions. Subsequently, a dy-
namic matrix controllers of multi models were designed employing fuzzy weighted method, incorporating
the predicted enthalpy at the intermediate point as a feed-forward signal to optimize superheat steam tem-

perature control strategy. Finally, the measured data of a 600 MW supercritical boiler in service was ana-
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lyzed. Results show that the relative error of the proposed enthalpy at the intermediate point for predicted

model is within —=1% to 1% . The optimization control strategy designed for predicted superheated steam

temperature based on the enthalpy at the intermediate point ensures that the dynamic deviation of super-

heated steam temperature remains within +5 °C, enhancing the control quality of the superheated steam

temperature.

Key words: supercritical once-through boiler, intermediate point enthalpy, superheat steam temperate,

dynamic matrix controller
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Fig. 8 Step disturbance experimental data
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at intermediate point
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