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Project name: Seabased at Lysekil test site

Project description

Project Developer: Seabased AB — Vattenfall owned
Technology type: point absorber - floating

Resource: wave

Project scale: array of devices

Installed capacity (MW):

Additional Description: The project was started in 2004 and currently has permission to run until the
end of 2013. During this time period 10 grid-connected wave energy converters, 30 buoys for studies
on environmental impact, and a surveillance tower for monitoring the interaction between waves and
converters will be installed and studied. To date the research area holds one complete wave energy
converter connected to a measuring station on shore via a sea cable, a Wave Rider™ buoy for wave
measurements, 25 buoys for studies on environmental impact, and a surveillance tower. The wave
energy converter is based on a linear synchronous generator which is placed on the sea bed and
driven by a heaving point absorber at the ocean surface. The converter is directly driven, i.e. it has no
gearbox or other mechanical or hydraulic conversion system. This results in a simple and robust
mechanical system, but also in a somewhat more complicated electrical system.

Project Website:
http: //www.el.angstrom.uu.se /forskningsprojekt /WavePower /Lysekilsprojektet E.html

Location: The Lysekil research site is situated on the Swedish West coast, about 100 km North of
Gothenburg, near Lysekil. The site is located 2 km offshore, between a northern (58° 11" 850 N, 11°
22’ 460 E) and a southern navigational marker (58° 11’ 630 N, 11° 22’ 460 E) signalling the
research area to avoid interference with shipping.

Process status: The establishment of the research test site has been done in several steps. The launch of
the first wave power generator, including the sea cable to shore, was made in the beginning of March
2006. With different contractors working with the cable and the generator the decision was made to
launch the cable first, leaving the loose end marked with a buoy. Later, on a calm day, the power
plant could be launched with about 100 m cable attached. To prevent the generator from inducing
voltage while joining the cables the buoy was fastened with the translator in its lowest position. Next,
the cable ends could be raised onboard a vessel and joined together. The remaining task was to let
the buoy loose, which was performed by a diver.

Licensing information: In 2004—-2005 the County Administration gave a number of necessary
permission for ten wave energy converters, along with an additional 30 buoys for environmental
impact studies. A special permit was needed for the sea cable from the project area to the mainland



http://www.el.angstrom.uu.se/forskningsprojekt/WavePower/Lysekilsprojektet_E.html

grid at the nearby island of Gullholmen. All permits presently run until the end of 201 3. After this, the
equipment has to be removed (decommissioned) unless a prolongation is applied for and approved.
No full scale Environmental Impact Assessment was needed due to the small scale (area) of the project
and its non-commercial research directed function. However, consultations with the County
Administration and parties involved, e.g. fishing organizations, local governments and the National
Maritime Administration were necessary in order to obtain the permits referred above and thereby
the use of the area.

Environmental survey issues: the environmental study focuses on marine organisms living in the seabed
(the infauna), organisms involved in biofouling and on vertebrates (including fish, seabirds and marine
mammals). Soil conditions do matter for the diversity and biomass of infauna and thus, for wave
power devices anchored on soft sediments, it should be an important issue, which type of sediment
and infauna the area contains. Reef effects of the devices foundations have been investigated but no

significant difference between foundations with and without holes have been detected.

Environmental webpage:

http://www.el.angstrom.uu.se /forskningsprojekt /WavePower /Lysekilsprojektet E.html#Ekologi
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number of species
and Shannon
Wiener diversity)
were compared
with a one-way

ANOVA.

abundant species in the sediment and

very small, juvenile organisms were

found. There were no red listed species
in those areas and thus no concern
about extinction of sensitive local
species arose from this study.

- Leijon, M., Bostrém, Danielsson, C. O., Gustafsson, S., Haikonen, K., Langhamer, O.,
Stromstedt, E., Stalberg, M., Sundberg, J., Svensson, O., Tyrberg, S., Waters, R., 2008.
Wave Energy from the North Sea: Experiences from the Lysekil Research Site. Surv
Geophys (2008) 29:221-240

- Langhamer, O., Wilhelmsson, D., Engstrom, J. 2009. Artificial reef effect and fouling
impacts on offshore wave power foundations and buoys — a pilot study. Estuarine, Coastal
and Shelf Science. 82:426-432.

Monitoring and adaptive management: Lysekil wave energy research project
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Investigation of
the effects of
wave energy
converters on
macrofaunal
species
abundance in
surrounding soft
bottoms.

Investigation of
the succession of
colonization
patterns in
different
organisms

Design and methods

The succession of colonization
patterns in different organisms was
investigated. A reference site was
selected and used for comparison. 9
core samples were taken both at the
reference and the deployment site
using a Hapscore sampler.
Macrofaunal species were identified
to the lowest possible taxon.

In the spring of 2005, 4 biology
cylindrical buoys with a diameter of
1.8 m and a height of 0.8 were
installed at 25 m depth on a
seabed consisting of firm shell
gravel and silt. They were moored
with stiff lines to 10-tonne concrete
foundations having a diameter of
2.8 m. The distance between the
buoys were100 m to 300 m. An
additional bigger buoy, with a
diameter of 3 m, moored to a 40
tonne concrete foundation was also
installed.

In the Spring of 2007, 21 additional
bouys (ten of them without holes and
eleven of them with various holes)
were put in place with a distance of
15-20 m between each other.

Results

Differences in biomass,
number of individuals,
species and diversity
were most probably due
to sediment
transportation and
hydrodynamic processes
rather than biological
processes. The
deployment of WEC's in
the Lysekil site would
rather have minor direct
ecological impacts
beyond the level of
natural variances.

Vertical structures were
more colonized than
horizontal ones but there
was no significant
difference between
foundations with and
without holes. The low
light penetration was
identified as the most
probable cause of low
biomass at the location.

Status

Concluded

Concluded
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The succession of colonization

patterns in different organisms has

been investigated.
Leijon, M., Bostrém, Danielsson, C. O., Gustafsson, S., Haikonen, K., Langhamer, O., Strémstedt,
E., Stalberg, M., Sundberg, J., Svensson, O., Tyrberg, S., Waters, R., 2008. Wave Energy from
the North Sea: Experiences from the Lysekil Research Site. Surv Geophys, 29:221-240.
Langhamer, O., Wilhelmsson, D., Engstrom, J. 2009. Artificial reef effect and fouling impacts
on offshore wave power foundations and buoys — a pilot study. Estuarine, Coastal and Shelf
Science. 82:426-432.
Langhamer, O., Wilhelmsson, D. 2009. Colonisation of fish and crabs of wave energy

foundations and the effects of manufactured holes — a field experiment. Marine Environmental
Research. 68:151-157



