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PID control analysis of surface naval vessel collective protection systems
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Abstract: The collective protection system is an essential part of surface ship defense. In order to
achieve the precise and quantitative control of the system pressure, a full mathematical model is formed
based on the system pressure control equation and by adjusting the mechanism equation. The mathematical
model is linearized by incremental equations for further transfer function analysis. PID parameters are test-
ed and confirmed to realize stability and optimized control. The model is then formed with the PID parame-
ters to test its performance under variable working conditions. The simulation results show that the system
pressure successfully reach the desired value, while various flow rates and system volumes can also be sat-
isfied. In particular, the control limitation of the valve must be concerned in this model, as the target value
of pressure may not be reached if the flow rate is too high. Overall, the simulation research builds solid fun-
damentals for future engineering applications of large space collective protection systems.
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Fig.2  Electrical schematic for control of overpressure valve
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