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dates back to the early Middles Ages ironworks. The
industry has indeed been traditionally based on and
around the metal sector. With activities such as coal
extraction, iron and steel industry, shipbuilding, etc, the
Basque Country was one of the drivers of the industrial
revolution in Spain.
After several crisis and restructuring processes,
Basque industry is a modern industry nowadays, with a
demonstrated vocation for research and innovation. The
Basque Country is one the richest parts in Spain and
has one of the highest Indexs for Human Development
in the world.
The Basque Energy Agency (EVE) is firmly
committed with the renewable energy sector and sees in
wave energy a new opportunity, both because the
Basque Country has a good wave energy resource and
because this could represent a boost to the regional
industry and an opportunity for specialization around a
new sector.

Abstract
The Basque Country is a region located in the
north of Spain, with a high degree of industrial and
technological development and strategically
committed to being a world leader in the
development of wave energy. The Basque Country is
home to several companies which are world leaders
in the field of renewable energy. EVE (Ente Vasco
de Energía), the Basque Energy Agency, is leading
the development of this new wave energy sector in
the Basque Country.
The bimep (Biscay Marine Energy Platform)
project is the key project in this strategy. The
objective is to construct a Wave Energy research
and demonstration platform close to the port of
Bilbao. This is planned to be operational by the end
of 2011. This project is designed to support the
technological and industrial development of the
wave energy sector. The platform will have 20 MW
installed capacity.
As further evidence of its commitment to the
wave energy sector, the Basque Country is going to
establish a new objective for wave energy in its new
Energy Strategy 2020. Additionally, the first wave
energy plant in Spain, constructed in Mutriku with
OWC technology, is going to be connected to the
Spanish electricity grid, and EVE is currently
promoting the creation of a new cluster of wave
energy-related companies within the framework of
the industrial policy of the Basque Government.
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EVE (Ente Vasco de la Energía), the Basque Energy
Agency is the body in charge of energy policies in the
Basque Country. It was created in the early 80´s, in the
context of an economic and energetic crisis that forced
new energy policies to be implemented. EVE has been
for decades responsible for improving energetic
efficiency, enabling diversification of energy sources
and promoting renewable energies.
Nowadays, the energy consumed in the Basque
Country comes from many diverse sources, but the
ratio of renewable production, around 5%, is still not as
.high as it should be and big efforts need still to be
made to reach the set targets.
Biomass is the most used form of renewable energy
in the Basque Country, followed by hydroelectric and
wind power.
There are currently 5 medium size wind parks in the
Basque Country, with a total installed capacity of 144
MW (one of them, with 10 MW is in the outer port of
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Introduction

The Basque Country is a region located in the north
of Spain, bordering France, limited by the Pyrenees to
the east and the Bay of Biscay to the North. It is a
region with a long history of industrial activity that
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Some of the outcomes of the project are a State of the
Art of technologies, identification of non-technical
barriers and best practices to overcome them. The
project deals with relevant issues such as licensing,
objectives and strategies, lack of funding,
environmental issues, supply chain constraints, public
perception and conflicts of use, trying to find a way out
from all the difficulties the sector is facing. Project
deliverables not only describe the current situation but
also offers recommendations to the different agents
involved, administrations, funding bodies, device
developers and project developers so as to make wave
energy a new actor in the industry as soon as possible.
In 2007 EVE, together with Tecnalia undertook a
study to estimate the actually accessible wave energy
resource in the Basque Country, based on a previous
study that showed the overall energy potential in the
region.

Bilbao, in the city of Zierbena) and many other small
wind installations.
The Basque Country already counts on a well
developed renewable energy sector, being home to
several companies, world leaders in this field. Good
examples are Iberdrola, a leader in the development
and promotion of renewable energy projects (primarily
wind energy), and Gamesa Eólica, the third largest
manufacturer of wind turbines in the world.

3. Wave Energy in the Basque Country
EVE is now actively committed to the introduction
of wave energy and is conducting the development of a
new wave energy sector in the Basque Country. It is a
lead sponsor of the European Ocean Energy
Association (EU-OEA) and a member of many other
energy-related organizations, such as the APPA
(Asociación de Productores de Energías Renovables)
the Spanish Association of Renewable Energy
Producers.
The agency was the first one in Spain, in 2005, to set
a specific target for wave energy in its energy plans, 5
MW of installed capacity for the year 2010. The target
has not been met, but the main projects to obtain and
even overtake this target are in progress and
perspectives are good for the near future. The new
energy Plan for 2020 is being drawn at the moment and
wave energy will have a strategic space in it.
EVE counts on several projects to achieve these
objectives, called to be pioneers in Spain and in the rest
of the world.
The first one of them is the Mutriku wave power
plant project [2]. This project consists of 16 OWC
technology turbines installed in the newly built
breakwater. The plant will be the first one in the world
to have a multiple turbine configuration and it will use
the same technology that has been tested in Portugall in
the Pico plant and in the Limpet demonstration project,
in Islay. The plant will have a total power of 296 kW.

Figure 2: Global wave energy resource in Europe (Basque
Country highlighted). Source: CA-OE project [4]

For this estimation, technical, environmental and
socioeconomic constraints were taken into account. All
the information available about these parameters was
transformed into layers that could be overlapped with a
GIS (Geographic Information System) software tool. A
suitability index was generated by giving factors such
as energy potential, presence/absence of traditional
fishing in an area, environmentally protected zones,
pipelines, cables, fish farms, O&G extraction
facilities... different values depending on whether their
presence/absence was considered negative or positive
for the project. This allowed obtaining a map of the
Basque coast where zones of different suitability index
were displayed and it was used to decide where exactly
to locate a test infrastructure for wave energy
converters. All the information was also used to draw a
preliminary concept design of this infrastructure.

Figure 1: View of Mutriku OWC plant

EVE is also the coordinator of the WAVEPLAM
project [3]. WAVEPLAM is a European Project funded
by the European Commission under the Intelligent
Energy Europe programme. Its main objective is to
speed up the introduction of wave energy into the
European renewable energy market, by tackling in
advance non-technical barriers that will be encountered
when wave energy is ready for massive deployment.

Figure 3: Wave energy atlas of the Basque coast [5]
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installation nowadays, the aforementioned EMEC, in
Orkney, Scotland, which has smaller capacity.
Currently several other installations are in progress in
different countries, in different stages of planning and
construction processes. The most advanced one is the
Wave Hub, in Cornwell, which will have equally to
bimep 20 MW installed capacity and is designed to test
wave energy converter arrays. These arrays or groups
of converters will in the future be the units of which
wave farms are composed.
The design stage of the project involved the active
participation of the Basque Technology Centre
Tecnalia, a reference R&D organisation in Europe in
the field of wave energy. Bimep is designed for wave
energy device developers to connect their full-scale
machines and carry out tests on hydrodynamic
performance and energy production. Technology
developers should arrive at bimep after having acquired
extensive experience with their devices. Small scale
prototypes should have been tested in tanks and/or
controlled conditions, and after that, real sea tests
should be performed as well for medium-big scale
prototypes. Only after validation of the previous phases
and optimisation of the design it would be
recommendable to test a full scale prototype at bimep.
Once the most suitable area for deployment was
identified, the permitting process began. An
environmental statement was delivered and sent to the
Ministry. The Environmental authorities accepted this
study but insisted in the necessity of a good
environmental monitoring programme, which would be
very useful to gain knowledge for the future about the
environmental impacts of wave energy installations.
The oceanographic buoy was first deployed in
March 2009 and it is since then measuring and
transmitting real time data, some of which are public
available [7].

Biscay Marine Energy Platform

Bimep is a test and demonstration infrastructure for
wave energy harnessing technologies. With an
estimated investment of 20 M€, it is the cornerstone of
the Basque incursion in wave energy. It is thought for
full-scale prototype testing and demonstration and it
will have 20 MW of installed capacity. This project
aims at providing a solution to one of the problems
wave energy sector is facing at the moment, which is
the lack of adequate validation of the technology.
When examining the situation of wave energy test sites
in Europe, it was considered that while EMEC
(European Marine Energy Centre) provided services to
prototypes and Wave Hub had been designed for array
testing, there was a gap in the development phases of a
device that needed to be covered and represented an
opportunity.

Figure 4: Location of bimep.

Bimep will be located 1,7 km off the coast of
Armintza, 20 km East from Bilbao. The installation
will occupy a 5,3 km2 area at the sea, over 50 to 90
metre depths. The main elements of the infrastructure
are: marking buoys that delimit the marine space, an
oceanographic buoy, equipped with numerous sensors
that characterises the wave climate in the area,
submarine connectors and hubs, that allow connection
to the grid, submarine cables (4 cables of 5 MW each)
that connect the hubs with the onshore substation, the
substation, the control and monitoring system and the
research and data centre.

Figure 6: Oceanography buoy at bimep.

Actions for the installation of bimep, planned for
summer 2011, are moving forward by the tendering of
the different parts of the civil works. In November
2009 the property engineering was awarded to Basque
engineering company Sener. In December 2009 the
tender for the supply and installation was published.
The next parts to be published will the construction of
the onshore substation and the supply of the beacon and

Figure 5: Bathymetry of bimep area.

Bimep is an innovator installation in Spain and in the
world, since there is only one grid connected
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marking buoys system. In the meanwhile, EVE is
working on defining a business scheme that will be the
framework for relations between bimep and its clients.

of the Basque Government Department of Industry,
Innovation, Trade and Tourism.
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