Design and Path Planning of a Marine Hydrokinetic Turbine to Power Blue Economy
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Introduction

Marine renewable energy (MRE) can reduce reliance
on fossil fuels and improving energy security while
accelerating progress in the blue economy.
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Simulation Results for Designed MHK Turbine

To assess operation of MHK, the ocean
current is modeled with real measured
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data by Acoustic Doppler current Profiler
(ADCP) from Gulf Stream of Florida [3].
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Different applications of MRE to
power blue economy [1]
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Figure 4: MHK performance under Left: normal condition (Oct. 1, 2017);

Design a marine hydrokinetic (MHK) turbine

Figure 5: Optimal path for MHK turbine
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A 700-kW buoyancy-controlled MHK turbine is
designed for operation in the Gulf Stream off the v

Florida's East Coast, which follows the prototype
systems from IHI Corp. [3].

* Model predictive control: +15.4 %
* Q-learning algorithm: +19.7 %
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Conclusion
A buoyancy-controlled MHK turbine is designed and

numerically simulated in an ocean environment
modeled by real-recorded data from Gulf stream of
Florida. For the designed MHK turbine, path

{ Future Work

1. Validate the MHK performance for
real turbine in a realistic environment.
2. Present the spatiotemporal path
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Main Pressure Vessel

The ocean power is depth dependent, so a
spatiotemporal path planning is proposed to maximize
electricity generation.
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Figure 2: Schematic of our MHK
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\Planning is proposed to harness maximum power.
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clanning for the MHK array.
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