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Abstract: Supercritical carbon dioxide (S - CO,) Brayton cycle power generation is more efficient than
steam Rankine cycle. The temperature of main medium CO, at boiler outlet is the key parameter of super-
critical carbon dioxide coal-fired power plant. The ratio of boiler fuel to carbon dioxide working medium
(fuel medium ratio) is still the core task of supercritical carbon dioxide coal-fired boiler control. The fuel
medium ratio is the main means to control the temperature of the main medium CO, at the boiler outlet.
Low-temperature CO, injection is an auxiliary refinement means to control the temperature of the main me-
dium CO, at the boiler outlet. The dynamic characteristics of the main medium CO, temperature control

system by means of fuel and low-temperature CO, injection desuperheating can be fitted to the first-order
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plus dead-time (FOPDT) model. In this paper, fractional-order PI*D* is used to control the main medium

CO, temperature. In order to adapt to the changes of plant model parameters caused by generator load

changes , PI'D* controller parameters are designed based on hybrid sensitivity function. The simulation ex-

ample proves that the fractional-order PI* D* controller can improve the closed-loop characteristics of the

control system, has stronger disturbance rejection performance ,and enhance the stability and robustness of

the system. The control performance of fractional-order PI* D* is better than that of general integer-order

PID control and linear active disturbance rejection control (LADRC).

Key words: S —CO,,Brayton cycle,temperature of main CO, medium , fractional-order PI*D* ,robust control
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