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A Multivariable Decoupling Control Strategy for a Low-temperature
Economizer in a Coal-fired Power Unit Based on Fuzzy Intelligent
Predictive Control
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Abstract: To address the complex operational characteristics of the low-temperature economizer system of
coal-fired units, such as large time delay, significant inertia and strong coupling, a multivariate decoupling
control strategy based on fuzzy intelligent predictive control was proposed. First, a multivariate coupled
mathematical model was established, taking the flue gas temperature at the outlet of the economizer and
the air temperature at the outlet of the heater as the controlled variables, and the water pump frequency

converter and the air heater outlet control valve as the control variables. The model parameters were then
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identified using the partial least squares method optimized by the golden jackal optimization algorithm.
Building on this model, a multivariate feed forward decoupling strategy was designed based on the fuzzy in-
telligent predictive control algorithm to decouple the control for the low-temperature economizer system.
The simulation results show that compared with the traditional control method, the multivariate decou-
pling control based on the fuzzy intelligent predictive algorithm exhibits superior control accuracy and ro-
bustness. The practical application results indicate that the multivariate decoupling control strategy using
fuzzy intelligent predictive algorithm achieves excellent control performance for both the economizer outlet
flue gas temperature and the air heater outlet air temperature. The deviation between the actual outlet flue
gas temperature and its setpoint is kept within 5 °C, and the deviation between the actual outlet air temper-
ature and its setpoint is kept within 3 °C. This has enhanced the stability of the system and significantly
reduced fluctuation amplitude, meeting the requirements of industrial production.

Key words: coal-fired unit; fuzzy intelligent predictive control; decoupling control; partial least squares

method; golden jackal algorithm
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Fig. 1 Operational process flow of the low-temperature economizer

in the boiler
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Fig. 2 Structure diagram of low-temperature economizer system
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Fig. 3 Flowchart of the partial least squares method program opti-

mized by the golden jackal algorithm
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Fig.4 System block diagram of the expert rules combined with the

intelligent predictive controller algorithm
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Fig. 5 Principle of the feed forward decoupling model for outlet flue

gas temperature and air temperature
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