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Simulation Study on Hydraulic Energy Conversion System of Wave Energy Device
Based on MATLAB and Simulink

YE Yin"***, SHENG Song-wei"***, YUE Wan-zhen"***, WANG Kun-lin"***, ZHANG Ya-qun"*"*
1. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, China;
2. Key Laboratory of Renewable Energy, Chinese Academy Sciences, Guangzhou 510640, China;
3. Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou 511458, China;
4. Guangdong Provincial Key Laboratory of New and Renewable Energy Research and Development, Guangzhou 510640, China

Abstract: The hydraulic energy conversion system is one of the most widely used energy conversion methods
in wave power generation devices. The model simulation study of the wave energy hydraulic energy conversion
system is carried out is the porper. The mathematical model of the wave energy hydraulic energy conversion
system is established with energy storage pressure stabilization system and hydraulic autonomous controller.
Based on the established mathematical model, the MATLAB and Simulink simulation block diagram of the
hydraulic conversion system of the wave energy device is built, and the system is simulated. The power generation
data obtained from the real sea state experiment are compared with the simulation data. The results show that the
relative error between the two is small. The accuracy of this simulation model is verified. In addition, the power
generation characteristic curve of the hydraulic energy conversion system under the input of regular and random
waves is also simulated. The simulation results show that the output power generation characteristics are relatively
stable regardless of whether it is a regular wave or a random wave after passing through the hydraulic energy
conversion system. The energy conversion system is used to convert unstable wave energy into stable electrical
energy, improve the quality of power generation, and provide convenience for subsequent power transmission and
grid connection.

Key words: wave energy; hydraulic system; power generation characteristics; energy conversion; autonomous
control; simulation model





