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Offshore Wind - Potentially more infrastructure and cost.

Offshore wind turbine Wind energy generated HVDC platform ( 4 ) Subsea cables, some < 5 ) A converter station on
plants generate by the wind farm converts the alternating more than 100 km in land transforms the
medium-voltage AC turbines transformed to current from several length, transport the direct current back into

alternating current for
feeding into the
high-voltage grid and
for further transmission

low-loss direct current
onto land

substation platforms to
direct current for
transmission

higher AC power at the
substation platform

power

Source: E.ON

Source: Siemens.com



Why Offshore Wind? @ renovéveis

Offshore Wind Energy

» Continuous growth in energy demand, in some regions.
* Curtailment or removal of nuclear, coal etc.

» Coastal proximity to major cities - Often poor / costly grid.
- Reliable sea to land wind direction for capacif§ market.

- Need to increase the installed capacity of ren@wable energy I”
- Climate change / carbon targets v PR
* Wind energy is a highly developed form of clglin energy
» Develop supply chain particularly where Oil and exists 3.6
* More wind and less objections than Onshof@siedkingion 8.
» Possibility to install higher capacity than Onshore <’

The Netherlands

« Transportation restrictions on turbine size.
« Often higher wind resource due to lack of natural barriers,lm
0.7
Reduced turbulence.
I2.0
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France
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Germany
Belgium

Relation between installed offshore wind capacity 2015 vs expected 2022 (Source: Roland
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Offshore vs Onshore OR complementary.

» Offshore will always be more expensive
LCOE and average European power price €/MWh
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Source: Bloomberg
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Cost reduction will continue!

» LCOE likely to reduce by a further 50%

Drivers behind the reduction in wind offshore
based on commissioning year
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Offshore Substructures- Floating

Offshore Wind Energy

Source:

~* Hywind

SEMI-SUBMERSIBLE TENSION-LEG PLATFORM (TLP)

Source:



http://www.greengiraffe.eu/

renewables




