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Real-Time Optimization Control of a Floating Type Wave Energy Converter
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We applied a nonlinear model Bredictive control (NMPC) which incorporates
the continuous GMRES method to a floating-point-absorber type wave energy converter (FPAWEC), and
evaluated motions and power production performance by model tests. The sampling time of the tests
was 50 milliseconds. We investigated fundamental characteristics of the NMPC by an onshore test
bench, which was constructed by a power take-off module of the FPAWEC model. The performance of the
NMPC was also assessed by 1-Dof PAWEC model test. Since the FPAWEC has a prismatic joint to connect
a float and a spar; the FPAWEC has motion constrains, equations of motion of the FPAWEC were derived
by the Kane’ s equation, which uses the principle of virtual power. The NMPC was implemented on the
FPAWEC model, and motions and power production performance were compared with other control
strategy, the resistive load control, and the approximate complex-conjugate control with considering
the copper loss.
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