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Wide-Load Adaptive Optimal Control of Main and Reheat Steam
Temperatures

Zhang Lei !, Yang Chaochao !, Jia Xiufeng !
! China Resources Power Dengfeng Co., Ltd.,Zhengzhou 452400,China

Abstract Facing the "dual carbon" goals and the construction of a new-type power
system, deep peak shaving and wide-load cruising of coal-fired units have become
the norm. As core parameters of the boiler thermal system, main steam temperature
and reheat steam temperature exhibit strong nonlinearity, large delay, large inertia,
multivariable coupling, and time-varying characteristics under wide-load conditions,
making it difficult for traditional PID control to balance regulation speed and stability.
Based on the wide-load cruise control research project of the Phase I 2x330 MW
subcritical coal-fired units of China Resources Power Dengfeng Co., Ltd., this paper
analyzes the main challenges faced by main/reheat steam temperature control under
the background of deep peak shaving and the spot market, and proposes an adaptive
optimal control strategy with online identification and predictive control as the core,
feedforward-feedback coordination and wall temperature constraints as the guarantee,
and low-temperature reheater capacity expansion as the auxiliary. By constructing an
online model of the steam temperature plant, optimizing the feedforward-feedback
loop of desuperheating water, integrating multi-step lead control, and configuring
equipment capacity expansion, this strategy achieves smooth steam temperature
control in the wide-load range. Engineering application shows that during dynamic
load changes, the fluctuation range of main steam temperature does not exceed =4 °C,
the dynamic deviation of reheat steam temperature does not exceed +8°C, the reheat
steam temperature under rated load is increased by no less than 5°C, the emergency
spray water flow is significantly reduced, and the operating economy and flexibility
of the unit are significantly improved.
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