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1. INTRODUCTION 8%@ UNAM

Marine renewable energy (MRE): all forms of energy derived form the seas and oceans.
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RENEWABLE OCEAN ENERGY
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Harnessing wave energy

Potential Advantages

- High energy density per unit area.

- Predictable and flows naturally from
generation areas to the coast.

- Harvested and transformed into other
forms of energy via wave energy
converters (WECS).

- Significant progress in the technological
redinnes levels (TRL), future energy

supply.

Potential Challenges

- Resource variability and intermittency.

- High cost of technology installation.

- Uncertainties associated with the large
and diverse portfolio of WEC prototypes,
and commercial-scale performance.

- Lack of energy policy sensitivity.
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Goal

Evaluate the techno-economic feasibility of Marine Hybrid Clusters coupled with a wave-offshore
wind hybrid renewable (WWHRS) and marine aguaculture systems to satisfy with electricity, green
hydrogen, and food resources and energize the blue economy at two potential sites in Latin America.

Unit

Marine hybrid cluster

Module

Lithium-ion batteries

Wave energy converters

Offshore wind turbine

Seaweed aquaculture |

(Gorr-Pozzi et al., Subm)

By-products

Electricity

Clean energy certificates

Green hydrogen

Food for human
consumption

Carbon Credits
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Field site. La Serena (Chile) and Ensenada (México)
Mean Wave Power availability Mean Offshore Wind Power availability

160 W 1207 W -I2°0W -0t W S0TW 6PW 20T W (Gunn & Stock-Williams, =
Anirent Mean Power Dewnits (0W i) 12) (GWA, 2024)
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Wave power
‘availability & harvested
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Mean wave power availability and variability
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Energy balance. Electricity generation-consumption profiles

TABLE]
DESICGN FARAMETERS FOR WAVE-WIND HYBRID RENEWABLE SYSTEMS
{WWHRS) IN THE MAIN SCENARIOS
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Surplus energy used in utility-scale battery energy storage systems (USBES) and

hydrogen production by electrolysis (EHPS)
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Acuaculture-WD scenario

Acuaculture-Pelamis scenario

Household-Pelamis scenario
Household-WD scenario

(Gorr-Pozzi et al., Subm)
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WWHRS profitability
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The contribution per coupled module to MHC profitability was evaluated.

Differences in the annual and monthly mean wave power availability in the selected sites. PAN 87% >
than in PST.

La Serena has a lower mean inter- and intra-annual variability in electricity produced by the WECs and
OWT than Ensenada.

The same individual WECs generate different performances and mean annual electricity at the two sites
analyzed. The PEL is 120% > in Ensenada than in La Serena, while the WD is 200% > in La Serena.

Hybridization has allowed the required electricity consumption. The DH varied between scenarios, with
the PEL-OWT system requiring less hybridization than the WD-OWT system.

The results highlight the profitability benefits of a blue economy framework. The seaweed aquaculture
module fosters profitability in all scenarios. Higher returns than households, higher in La Serena than in
Ensenada.

The analysis highlights the potential benefits of using batteries for energy storage and the value of
green hydrogen as an energy source. Battery-powered aquaculture produces the highest NPV and IRR !
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Mean available wave power (a) and coefficient of variation (b)

Appendix

Ensenada (Mexico) La Serena (Chile)
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Appendix
Energy balance. Electricity generation-consumption profiles
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