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ABSTRACT OF DISSERTATION

Marine renewable energy is unlocking new frontiers for sustainable development. This work pioneers the integration of Ocean Current
Turbines (OCTs) and Ocean Thermal Energy Conversion (OTEC) to power clean hydrogen production and offshore aquaculture in tropical
regions. A custom-builthardware-in-the-loop (HIL) testbed, combininga dynamometer withan OPAL-RT real-time digital simulator, emulates
OCT dynamics under real-world conditions, enabling advanced control testing an d green hydrogen generation. The system reached
instantaneous production rates of 0.64 g/s, with Gulf Stream scaling suggesting up to 20 metric tons annually. On the thermal front, a 20-
year high-resolution OTEC resource analysis across the Gulf of Mexico and Caribbean reveals abundant near-shore potential. Ahybrid OTEC—
diesel-battery system was then optimized for offshore aquaculture, showing dramatic improvements in reliability, cost-efficiency, and
energy resilience. Together, these innovations demonstrate how marine energy can fuel next-generation hydrogen hubs and climate-smart
aquaculture, advancing a thriving, ocean-driven blue economy.
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