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Agenda

Alntroduction to Voith Hy
Wave and Tidal Sector

7z

A Our reliability maximizing Tidal Current Technology

A Some expectation management on costs of tidal
current power
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Our two step market entry and development strategy

Entry into Tidal Current Power through
In-house development

Market entry through acquisition of Wavegen
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Wavegen is one of the technology leader in the
sector

Oscillating Water Column (OWC) Fixed pitch Wells Turbine
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Wavegends track record sets |

Runtimes of several turbine generations
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Original Turbine
More than 12,000 testing hours with 18.5kW turbine!
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Wavegenods key success factor

Good accessibility from land accelerates learning due to
iIndependence from expensive and marine equipment

Simple and robust technology reduces likelihood of failure
fixed pitch turbine i almost no moving parts
simple an robust concrete construction for collector

Significant improvement of reliability and performance due to a
vast amount of grid connected testing hours (more than 30,000
hours across all turbine generations)

Challenge: How can this be transfered to tidal current power?
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Three major components of a tidal power plant need
to be developed

Responsibility:

Installation and
maintenance
concept

Significant cost driver

Turbine concept
Core element of
power plant
technology

Tidal technology
developer

Tidal technology
developer

Support structure

Dependent on seabed OffShorle
different solution are specialists
possible
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Turbine technology has to optimize life cycle cost of
energy production

Small
Experience generators are How do we
from wind: cheaper prevent water to
No gearbox! enter nacelle?
Does an initial - e Is power
concept allow electronics
for evolution? reliable?
ShOl.JId. we Is the device
optimize )
efficiency or environmen-
S What are the tally friendly?
reliability* maintenance

intervalls?
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Built-in simplicity as guiding design principle for
our tidal technology

No failure-prone technologies under water
/ " No gearbox E direct drive
No static excitation E permanent excitation
No blade pitch E variable speed

v I > >

No adjustment to flow direction E
symmetric blades

No dynamic seals E water passes through
generator Adwatero ¢

No greasing of bearings E sea water
lubricated bearings

Initially: Power electronics located on land

> D
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And this is how the turbine is maintained...

e
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That brought a strong partner on board:
Our Joint Venture with RWE Innogy Ventures

Voith Hydro

Voith Hydro Ocean Current Technolog

In the course
of incorporation
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Some words on costs of energy production...

A . Xyos stated aim of produci:
5.0p/ kWh is realistically
Webpage of tidal developer A
n. . we beli eve our devi c e-9pkWh I
for initial farms, falling to 5-6p/kWh when the technology is
sufficiently well establ

Webpage of tidal developer B

Unfortunately: Proximity to realisation destroys all dreams!
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Some facts on tidal current power
Wind has installed more than 120GW worldwide i due to site
restrictions current power will never reach that
Water depth limits the rotor diameter (rated power) of tidal plants
Due to high thrust loads, support structures have to be more robust

Tidal machines need to be placed sub-sea which implies higher
maintenance costs

Good news: The energy density of strong tidal currents is 5 to 10
times higher compared to wind power

Tidal current power may eventually reach the cost level of off-
shore wind 7 costs will be similar to those of wave power
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Can we afford to disregard Wave and Tidal energy 1
event though they might be expensive as of today?

Every 5.2 days a coal fired plant with low
efficiency technology goes on-line in
China

Indian car maker Tata to launch their
peopl eTata Nanaat a price starting
from USD 2,500

N o , we canot !
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