
 

Meet the cost-efficient wave turbine

December 23 2016

Marmok-5, a new device using wave-powered turbines to generate up to
30kW of electricity, has recently been deployed at the BiMEP site, on
the northern coast of Spain. The device produces enough energy to run a
medium-sized business.

Built as part of the Horizon 2020-funded OPERA project, Marmok-5
has been manufactured at Navacel's installations in Erandio, Spain, since
August 2016. Deployment has started in October and a second,
12-month deployment phase is scheduled for 2017.

The device is described by its designers as a point absorber based on the
Oscillating Water Column (OWC) principle. It is a large floating buoy of
5 metres in diameter, 42 metres in length and 80 tonnes weight. It
comprises two turbines with a rated capacity of 30 kW and is almost
entirely submerged. The electricity is generated thanks to wave-enabled
rotation of the turbines: Captured waves create a water column inside the
central structure of the buoy, which is itself driven like a piston by the to-
and-fro movement of the waves that compress and decompress the air in
a chamber at the top of the device. The air is then expelled out the top
where it is harnessed by one or more turbines, whose rotation drives the
electricity generator.

'This collaborative European wave energy demonstration project will
generate important data, that will enable the next phase towards
commercialisation of energy generation from the ocean,' said Lars
Johanning, Principle investigator for the project and expert in Ocean
Technology at the University of Exeter's Penryn Campus in Cornwall. 'It
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joins novel ideas to address critical design criteria allowing the economic
realisation of energy generation from waves.'

Even though Europe is a world leader in this field, wave-energy costs are
still very high compared to other forms of energy. A lack of open-sea
experiments – and the fact that existing one are often privately-
sponsored – has thus far prevented engineers from fully understanding
challenges related to device performance, survivability and reliability.
With Marmok-5, the wave energy development community will finally
be able to access first-hand, high-quality open-sea operating data.

The final part of Marmok-5's installation process, which took place in
November, consisted in adding a mooring load measurement unit that
will provide a data link to monitor extreme conditions at the site. This
additional system will provide high resolution measurement of mooring
tensions and device motions, will also enable a greater understanding of
operational and extreme conditions at other energetic wave energy sites.

The consortium intends to pursue its work in 2017. A second 12 month
deployment phase is scheduled, and polyester ropes currently used in the
mooring system will be replaced with a novel elastomeric mooring tether
developed by the University of Exeter.

All in all, OPERA intends to develop technology enabling a 50%
reduction in offshore operating costs, thus accelerating the establishment
of international standards and reducing technological uncertainties and
technical and business risks.

  More information: Project website: opera-h2020.eu/
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