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Abstract: In response to the problems of poor control performance caused by severe load disturbances,
variable operating conditions, and false water level effects in steam generators, a self-adaptive sliding
mode control strategy for steam generator water level was proposed. Based on the theory of movable
boundaries, a nonlinear dynamic model of the steam generator was established, and the corresponding re-
lationship between the steam generator water level, steam flow rate, and feedwater flow rate was separa-
ted. A first-order integral sliding mode surface and sliding mode control law were designed. On this ba-
sis, considering the impact of water level measurement errors, a self-adaptive estimation law for water
level was designed. The stability of the system was verified according to Lyapunov theory. Simulation
tests show that the self-adaptive sliding mode control strategy designed for steam generator water level has
better performance. Compared with the traditional PID and sliding mode control strategies, the maximum
overshoot of water level and steady-state control deviation are the smallest, which are 1.3% and 0. 1%

respectively. It has the ability of adapting to changes in operating conditions and load disturbance
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process, improving the response ability of the self-adaptive sliding mode control system under variable op-

erating conditions and anti-disturbance robustness.

Key words: steam generator, water level control, sliding mode control, self-adaptive estimation
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Fig. 1 Schematic diagram of steam generator

control body division
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Fig. 2 Characteristic of three types of state points on

sliding mode surface
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