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Marine energy production has long been the subject of research and continuous improvements, leading to the
granting of patent certificate no. 102023000021261 for contracting companies in Maritime Works and Offshore
Wind applications. The prototype is documented via a technical report, engineering drawings, construction details,
and a bill of quantities, as published on the website www.stesecoetica.it, from which some figures have been
extracted here. The Energy Reef project involves the experimental implementation, along a short stretch of our
coastline, of a barrier prototype driven into monopiles (such as dolphins or briccole) and equipped with: special
horizontal-axis impeller turbines that are semi-submerged relative to sea level to avoid operating counter-current
like traditional waterwheels. Furthermore, they are mounted on a floating bell to capture maximum wave energy
and are integral with the concentrator to self-orient according to prevailing currents and tides.
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Fig. 1 Logo - Turbines with semi-submerged impeller and self-orienting concentrator

The barrier is positioned within the “calm belt” of the sea, running parallel and close to the coastline, at depths
ranging between approximately 10-12 meters (wave shoaling) and 5-6 meters, where the surf/breaker zone begins.
In this manner, the turbines remain far from storm surges, thereby facing lower operational risks and requiring
minimal maintenance. Within this calm zone, the vertical pulsating energy of offshore waves transforms into an
inshore circulation of horizontal surface currents and undertows/return currents on the seabed, which are responsible
for coastal erosion. The turbines extract kinetic energy from these currents, causing the suspended sand to settle and
accumulate on the seabed, thus protecting the coastline and its associated infrastructure. This system artificially
replicates the natural behaviour of currents downstream of coral reefs, while also promoting ecological restoration,
such as oyster reef repopulation. The properly positioned and marked impeller drives the rotation of two 30 kW
generators. The barrier can produce between 5 and 10 MW/km, scaling with the number of turbines per km and
wave energy up to 10 KW/m. It is more efficient than solar photovoltaics due to its operational capability at night
and higher performance during winter, as well as its mechanical advantage compared to other marine energy
converters. The barrier establishes a protected zone along the coastline, resulting in: fishing bans, the recovery of
Posidonia seagrass and marine fauna, as well as the deployment of nets to collect plastics for recycling, or
integration with aquaculture operations. Furthermore, Posidonia contributes to CO: sequestration at rates 10 to 30
times higher than terrestrial forests. It is worth noting that several US states have recently banned traditional rubble-
mound breakwaters because they alter the seabed, which is why these alternative barriers are being proposed. The
turbines are largely molded from glebanite (recycled fiberglass/GFRP). The use of rotating concentrators covers the
primary traversia angles and allows for testing linear barrier layouts at various spacings or planimetric
configurations to promote wave reflection. Efforts can also be made to mitigate marine environments degraded by
port structures by integrating these barriers into windward or leeward moles, while simultaneously providing
electrical power to ships (turning of the diesels) or mooring owners (prosumer). Another significant application of
these barriers is supplying electricity to offshore osmotic desalination plants located at a depth of 50 meters, thereby
saving the energy typically required by onshore facilities to generate the high pressures needed to produce fresh
water.
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BARRIERA DI TURBINE IN
SOSTITUZIONE DELLE SCOGLIERE
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Fig. 2 Replacing traditional breakwaters with
turbine barriers mimicking coral reef



