Predictable marine power offers a
viable exit from fossil fuel baseloads

- Charting the environmental footprint, the engineering realities, and
~_the zero-emission trajegtory of global tidal energy.
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[OAD REPLACEMENT REQUIRES
ATHEMATICAL PREDICTABILITY

Carbon & Pollution Footprint
Zero greenhouse gas High CO2 emissions, Y
emissions during compounding air and k
operation. water pollution.
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Resource Extraction

Infinite reliance on -":l:-'lalFan'Ee on finit
lunar cycles and I‘ph:,rsrcalry extract
planetary gravity. terrestrial resources.

The Predictability Factor

100% predictable | On-demand but
decades in advance, increasingly vulnerable to |

operating continuously supply chain volatility and

regardiess of weather. | regulatory phase-outs. 1
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Water’s extreme density captures massive kinetic
energy within a minimal physical footprint
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THE ECOLOGICAL BALANCE SHEET REQUIRES MITIGATING
LOCALIZED ACOUSTIC AND PHYSICAL DISRUPTIONS

MINIMAL SEDIMENT COLLISION RISK (LOW)
DISTURBANCE

Statistically low due to slow
Careful foundation engineering

prevents the long-term
disruption of the seabed.

THE REEF EFFECT e IR
Physical foundations actively | T

create new protected habitats, . \
fostering artificial reef . hjw £ Y
generation. n &

rotation speeds, but remains a
micnitored variable.

: | NOISE DISTURBANCE

_" Acoustic poluticn from fluld
dynamics poses a risk to
marine communication.




Advanced blade geometry suppresses cavitation to
eliminate material erosion and acoustic pollution

The Anatomy of a Problem The Geometrical Mitigation

Low Pressurns
fone

Material Erasion
& Moise

The Impact: Severe material erosion, reduced ' The Solution: Minimizing pressure drops
afficiency, and heightenad acoustic noise fundamentally solves erosion, improves efficiency,
compounding the ecological footprint. and drastically reduces the acoustic footprint,




SECURING BASELOAD POWER IN HARSH MARINE ENVIRONMENTS
DEMANDS SPECIALIZED FOUNDATIONAL ENGINEERING

MONOPILE

Heavy concrete/steel relying purely on ' Multiple slender piles driven deep into ' A single large pile drilled into the seabed,
A weight for shallow-medium depths. seabed to resist strong anchoring forces. cost-effective for medium depths.
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The initial caplt ‘inte
mathematlcally predmta O

e premium paid for
e baseload power

$200-300+ | MWh

The Economic Synthesis:

High initial CAPEX and

operational complexity
(cavitation, subsea

$40-99 / MWh

£60-110 [ MWh

Solar PV

$70-120 / MWh
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maintenance) drive current
costs up. However, unlike
intermittent solar or wind,
tidal acts as a direct, 100%
reliable replacement for
coal and gas baseloads.
The premium secures grid
stabiiity.
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Overcnming sub-sur: Fm&; engineering challenges
unlocks a massive global tnry for tidal energy
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Current Reality: 1.2 G
Global Capacity (2023

The localized ec nlogical footprint is highly manageable, and the physics-based engineering
challenges are being solved. As capital scales and designs optimize, predictable marine power
is positioned as an inevitable, zero-emission cornerstone of the future global grid.




