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Optimized Fuzzy PID Constant Pressure Control Method for Offshore
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Abstract; This paper focuses on the constant pressure control of offshore refueling storage tanks, deeply analyzes the
characteristics of the storage tank system, establishes the variable frequency and speed regulation system for motors, reali-
zes the physical mechanism of constant pressure control. and achieves constant pressure by adjusting the stator power fre-
quency to change the rotor speed and control the oil pump's discharge volume. To meet the requirements of constant pressure
control, a fuzzy PID controller optimized by the krill swarm algorithm is designed. The stator power frequency is selected as
the core control variable, using fuzzy reasoning to dynamically adjust the PID gains and construct a discrete PID algorithm to
update parameters in real time, which solves the issues that traditional fuzzy PID parameter tuning relies on experience and is
difficult to achieve global optimization. By randomly initializing the population, the algorithm establishes a fitness function,
simulates the collaboration and competition of swarm intelligence, and approaches the optimal parameters by iteration,
thereby enhancing the system’s robustness, response speed, and steady-state accuracy. During the fuzzy control process,
the krill herd algorithm is introduced to optimize the parameters, which utilizes its unique Lagrangian model to balance
swarm collaboration and random exploration, thus adapting to oil flow fluctuations and load disturbances. Meanwhile, it
fuzzifies the input value, and designs fuzzy subsets and quantization functions to precisely reflect complex operating condi-
tions at sea. A fuzzy rule table is formulated to precisely adjust gain parameters. A weighted average method is used to

process defuzzification and convert fuzzy reasoning results into actual control signals, thus achieving constant pressure con-
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trol in offshore refueling storage tanks. Experimental results demonstrate that the proposed method achieves the set pressure

within 5 minutes in constant pressure control, with an F, score of 0. 96 and a small fluctuation range. This indicates that the

method exhibits excellent performance in dynamic response, steady-state accuracy, and anti-interference capability, effec-

tively improving constant pressure control effect in offshore refueling storage tanks.

Keywords: refueling tank; constant voltage control; fuzzy PID controller; variable frequency speed control; krill

swarm algorithm
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