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Abstract: In the context of energy transition driven by “carbon peak and carbon neutrality”, an adaptive PID control
algorithm in frequency domain is proposed to solve the quality problem of steam turbine back pressure regulation
caused by frequent change of operating conditions in flexible air-cooled thermal power units. Considering the
practicality and accuracy of the variable working condition model, on the basis of the site operation data, the
improved particle swarm optimization (PSO) algorithm is used to identify the dynamic system of multiple working
conditions of the air cooling unit. Then, based on the nominal model of the controlled object operated under multiple
working conditions, the transfer function configuration mode adaptive method is employed to calculate and optimize
the parameters of PID controller in real time, thus to adapt to the change of model parameters of the controlled
object under flexible operation and overcome the control quality problems caused by PID controller structure and
fixed parameters. The simulation results show that, the adaptive PID controller in frequency domain can well track
the variation of model parameters under different load conditions, which makes the back pressure control keep good
control quality.
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Fig.1 Schematic diagram of the back pressure control
system of air condenser
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Fig.3 Comparison between the model prediction data and
the original data under working condition 1
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