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High speed response control method for operating load of supercritical units
under variable load forecasting

LIU Kaijian', LI Qifeng', ZHU Ke”, CHAI Hu', WU Chenxuan®, FEI Panfeng’

( 1. China Coal Xinjilixin Power Generation Co. , Lid. , Bozhou 236700, Anhui, China;
2. Hangzhou Hollysys Automation Technologies Co. , Ltd. , Hangzhou 310000, Zhejiang, China )

Abstract: Improving the response rate of the operating load of supercritical units is the key to ensuring the energy-saving level and
operational stability of supercritical units. Therefore, a high-speed response control method for the operating load of supercritical units under
variable load prediction is proposed. Based on the dynamic structure of supercritical unit operation, this paper analyzes the coupling
phenomenon between the machine and the furnace, and constructs a load response control method framework based on neural networks. This
framework predicts the operating load of supercritical units based on radial basis function neural networks, implementing inverse control of
operating load response of supercritical units based on dynamic fuzzy neural network to ensure the response rate of operating load of
supercritical units. The test results show that the average relative error of the unit operating load prediction using this method is less than
5%. The control results of main steam pressure and load are highly close to the set results. The load response rates are all between
=50 MW/min and 50 MW/min, and the response results are relatively stable. It can reduce the operating energy consumption of the unit.
Keywords: variable load; neural network prediction; supercritical units; operating load; response control; coupling phenomenon
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Fig. 1 Dynamic structure of supercritical unit operation
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Fig.2 Load response based on neural network
control method framework
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Fig. 4 Inverse control model for load response of
critical unit operation
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Tab. 1 Relevant parameters of supercritical units
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Fig. 5 Load prediction effect of supercritical unit operation
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Tab.2 Average relative error of load forecasting test results
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Fig. 6  Control results of supercritical unit operation status
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Fig. 8 Results of changes in coal consumption after control
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