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Abstract

The nonlinear PI controller designed in this paper is based on the traditional linear PI controller
to increase the gain of hyperbolic cosine function, which constitutes a new nonlinear PI controller.
Then the stability, accuracy and rapidity of the designed nonlinear control system are analyzed by
Simulink simulation software, and the nonlinear PI control system of boiler feed water is simu-
lated and compared with the linear PI control system of boiler feed water. The results show that
the nonlinear PI controller can significantly improve the dynamic performance of a typical ther-
mal process control system.
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Figure 1. PI control configuration block diagram
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Figure 2. Step response of the PI controller
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Figure 3. Simulink simulation diagram of cascade three-impulse nonlinear control system after adding optimization module
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Figure 4. Step response curve of boiler feed water cascade three-impulse nonlinear control system
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Figure 5. Configuration block diagram of cascade three-impulse nonlinear control system and linear system for boiler feed water
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Figure 6. Step response curves of cascade three-impulse nonlinear control system and linear system for boiler feed water
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Table 1. Comparison of performance indexes of nonlinear system and linear system
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