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The Triumph of
Terrestrial Wind
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Global Installed Capacity
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Equivalent to taking
260 million cars
off the road




The Mechanics of Kinetic Harvesting

Scale of Impact:

In the LS. alone (2022), this
process accounted for 10.3%
of utility-scale electricity
generation (434 billion kKWh).

6-9 mph: Generation Threshold. . Dptimal Band: Mechanical 55 mph: Safety Limit.

Rotors engage to capture rotational energy converts to DC, Shutoff speeds engage to avoid
kinetic energy. then to AC via power converters. structural damage.
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Spatial & Social Limits

» Visual & Noise Impact
creates strict setback
requirements.

» Necessitates low-noise
operational modes that
throttle power output.

Ecological Friction

» Habitat disruption and
wildlife mortality.

= Requires costly radar-
based curtailment
systems.
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The Intermittency Trap
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= Terrestrial wind is highly
turbulent and
unpredictable.

* Requires heavy reliance
on battery storage and
smart forecasting.




Exponential
Power Potential

Power output relies on
the cube of wind speed.

I
( Doubling the wind speed does not double
| the power—it increases the power
potential by eight times. The marine
environment offers higher, steadier,
and non-turbulent (laminar) wind profiles
that unlock the extreme upper limits of
this mathematical law.




Unlocking the
Megawatt Scale

Terrestrial Limit: 3-4 MW Capacity.
Constrained by road logistics (blade
transport] and visual pushback.

Maritime Frontier: 8-12+ MW Capacity.
Linconstrained spalial logistics
allowing for massive rotor dlamseters
specifically designed to capiure
ooeanic wind fontes,
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3-4 MW

Wind Profile

Primary Friction

8-12+ MW

Intermittent & Turbulent

Visual/Moise & Setbacks
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Footprint
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Concrete Ground Pad

Consistent & Laminar

Deepwater Logistics & Corrosion

Monopile, Jacket, or Floating |
Semi-submersible




Anatomy of a Leviathan

o Generator & Gearbox: Positioned high in
the nacelle, facing immense mechanical
stress from 8-12 MW loads.
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Generator & Gearbox: Positioned AaumEL i N Rt speny mmm"‘u—‘f' ‘-\
high in for the nacelle, facing immense -

mechanical stress from 8-12 MW loads. H ! E) ) Electrical Converter: The nexus point for
transitioning kinetic power, requiring extremea
isolation from the marine environment.

s e, -
Marine environments accelerate degradation. The capital expenditure here is
primarily in ruggedization and remote-maintenance automation.
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ENGINEERING THE DEEP

Monopile: Faintly glowing e — g ¥ by
in the upper photic 2one. e ; Flnatin%untathﬁed in thea
Lized for shallow coastal ' e, F = desp a '1(55. The ultimate
shalvas. : ' unlack far pulagin: wliml
Jacket: A lattice \ capture, completely
gtruchure reﬂghing y divoroed frﬂ'm seabed
slightly deeper, ' constraints.
handling higher
wave sheer forces.

Spar: A weighted vertical
cylinder for deep water.




Bridging the Gap: Infrastructure & Integration

1. Kinetic Conversion: 2. Collection Substation: 3. Transmission Lines: 4. Utility Grid Management; E. Distribution Substations:
The offshare wind farm Stepping up to medium/high High-voltage undersea The "Smart Grid Integration’ Final delivery to residential
generating masshie AC curment. voltage over the water. cables making landfall brain, balancing marine and industrial consumers.
intermittency.
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THE ECONOMIC HORIZON

Decreasing LCOE GLOBAL INVESTMENT KEY ECONOMIC DRIVERS
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The Complexity-to-Scale Tradeoff

F 3
T Offshore Wind: Extreme
engineering complexity (corrosion,
floating foundations, undersea
grids], but achieves limitless
exponantial yield (12+ MW per
unit).
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Terrestrial Wind: Low to medium
complexity, but hits a hard celling
{The Terrestrial Asymptote)
around 4 MW per unil due to land
and logistics.

Engineering & Logistical Complexity

Offshore wind is not merely terrestrial wind placed in water. It is a necessary shift
0 from localized energy harvesting to utility-scale maritime industrialization.




The Maritime Energif Future

Moving offshore demands unprecedented capital expenditure, grid modernization, and
marine engineering. But in the math of global energy transition, the ocean Is the only
frontier vast enough, and violent enough, to power the next century.




