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Abstract: [Purpose] To address the issue that conventional algorithms cannot effectively suppress the
overshoot in the unstable time-delay system for the control of the insulation layer pressure difference in
liquefied natural gas (LNG) ship tanks. [Method] An adaptive Smith (ASmith) predictor is introduced into
the pressure difference control system of the insulation layer in LNG ship tanks and improves the
closed-loop gain shaping algorithm to compensate for the time-delay problem in the model. On this basis, a
composite nonlinear function is designed, which integrates nonlinear feedback and nonlinear modification
techniques, improve the control performance of the system. Meanwhile, a redundant positive feedback
robust controller is designed to handle the scenario of sensor signal reverse connection faults. [Result]
Simulation results show that this method performs excellently in controlling unstable time-delay systems,
effectively suppressing system overshoot and significantly improving system robustness. [Conclusion] This
control strategy provides an effective and feasible solution for the control of the insulation layer pressure
difference in LNG ship tanks, addressing the unstable time-delay system, and offers valuable references for
the safe storage and transportation of LNG in waterway transport.
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Fig. 1 Schematic Diagram of the Insulation Layer
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Structure of Liquid Tank
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Fig. 2 Schematic Diagram of the Adaptive Smith Predictor
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