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In the United States, Cape Wind proposed off-shore
wind farm of 420 MW, has received the approval from
the Obama Administration.

Abstract
This paper will focus on several matters related
to off-shore wind energy, on the basis of the
experience that IDOM has gained during the
development of previous works done for Public
Administrations and private promoters in several
places along the Spanish coast, such as:

Noting that countries like UK and Denmark are moving
steadily and have already tens of off-shore wind farms
and large-scale projects for next coming years, it would
be logical to think that Spain, the second European
country in installed on-shore wind farms and the fourth
in the world, with almost 5,000 kilometers of coastline
and having the sea wind stronger and more constant,
also should lead the production of off-shore wind.
Furthermore, Spanish companies are world leaders in
wind technology, (both in manufacturing turbines and
components, and in promotion and operation of wind
farms and auxiliary services).

- The reasons why “nowadays the off-shore wind
energy is not a priority for the Spanish Energy
sector”
- Several opportunities that may lead to look for a
favourable position and invest in this energy sector.
- Uncertainties that may condition its future
development.
- Key Issues in the construction of an off-shore
wind farm

However, there is still no such facility in Spanish
waters due to delays made by the Administration in
deciding the criteria for granting concession areas and
territorial waters for the implementation of wind offshore farms, among other things. The most optimistic
estimations indicate the period between 2012 and 2014
as a possible starting date.

A brief description of the potential effects and the
environmental impact of this kind of energy
infrastructures will be considered, with some
examples developed in other European countries.
Finally, a description of some works made by
Idom will be shown.

Several major Spanish companies in the renewable
sector, and leaders in Europe and the whole world,
have presented several projects. Diverse areas of the
Spanish coast, such as Galicia, Cadiz, Canary Islands,
Murcia and Tarragona are some of the referred
possibilities. Although at the moment these proposals
to develop off-shore wind power have not gone beyond
a statement of intent, the Wind Energy Association
(AEE) points to 2020 as the date in which there would
be about 4,000 MW of installed power [2]. The date is
not accidental, because it marks the target of the EU
leaders to ensure that 20% of European consumption of
primary energy comes from renewable sources.
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1.

Introduction

Nowadays there are 38 off-shore wind farms belonging
to nine European Union countries. United Kingdom
and Denmark lead the implementation of that kind of
facilities, with a share of 44% and 30% respectively.
Countries such as Sweden, Germany and Norway have
also built several facilities in their waters. According to
the European Wind Energy Association (EWEA), the
European off-shore market will grow 75% in 2010 [1].
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meters. With the available technology and
acceptable costs, the depth at which you can
install wind turbines should not exceed 20 meters.
This factor limited to a few places the placement of
off-shore wind farms.
The environmental factor is another stumbling
block for off-shore. The impact may be high in the
natural environment and the ecosystems as well as
in shipping, fishing or tourism.
Technological problems, both in the transition
from I+D to commercial exploitation and in the
way to compensate voltage variations, because
they increase the uncertainty of their application.
In this sense, there are works in process to search
how to storage energy to avoid the current practice
of needing to consume directly once produced.

Figure 1: European Off-Shore Wind Capacity.

3. WHY BET ON OFF-SHORE WIND?

2. PROBLEMS OF OFF-SHORE WIND
IN SPAIN

Despite existing problems, there are a number of
factors that make this energy is an asset to consider:

The offshore wind in Spain could generate large
amounts of energy, as it is said in the “wind atlas”
recently published by the Institute for Energy
Diversification and Saving Institute (IDAE). However,
several economic, environmental and administrative
factors explain the delay of off-shore wind power in
Spain:






The current economic situation in Spain, due to the
costs of construction, operation and maintenance
of off-shore wind farms at sea, as well as the
energy production, are higher than their brothers
on-shore (almost double). This is, among other
things, due to wear from the saline medium,
special needs for assembly and maintenance at sea,
etc. As the total estimated investment of 600 MM
€ approx for a 200 MW off-shore wind farm, the
breakdown of it would be as follows:
ACTIVITY

Operation and maintenance
Manufacture of monopile and
transition piece
Manufacture tower
Installation of foundations
Installation of wind turbines
Electrical
Environmental Studies

Investment

50%
20%
20%
5%
4%
0,5%
0,5%

It has huge potential: According to a study by the
European Commission, Spain could come to have
25.52 gigawatts (GW) of installed capacity in
2020, so that duplicates on-shore. In the last
energy mix proposed by Spanish Government for
2020, off-shore wind energy has a goal of 5,000
megawatts (MW) installed for that year.
In principle, the bases are being settled. Spanish
Government has regulated by R.D. the procedures
and conditions for the implementation of this kind
of wind farms. Ministries of Environment, Rural
and Marine Affairs (MARM) and Industry, Trade
and Tourism (MICyT) have published the
Environmental Strategic Study of the Spanish
coast [3]. The report evaluates 4,000 kilometers of
coastline and considers the installation of 73 offshore wind areas, which are classified, as shown in
the map, as "exclusion zones" (in red), "suitable
areas with conditions" (yellow) and "suitable
areas" (in green). Additionally it is envisaged the
possibility of proposing projects in an unsafe area
,and they only will be rejected if the environmental
impact studies were negative.

Table 1 Costs of installation of off-shore wind farm





There are still suitable areas for on-shore wind
power expansion, cheaper and profitable.
Another major hurdle is the lack of electrical
infrastructure to connect and distribute the
produced energy
The continental shelf of the Spanish coast is
generally characterized by its narrow: four
kilometers from the coast the depth is more than 50

Figure 2: Map of Spanish wind Zones.
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The development of floating wind turbines, which
have begun to test in some countries, would solve
the problem of the narrowness of the continental
shelf of the Spanish coast. Today, the Spanish
project “Emerge” is testing a 3-MW turbine with a
floating platform anchored to the seabed. If the
project works, they could install off-shore wind
farms in areas with more than 50 meters deep,
though real use of these models may take several
years.

turbine is longer. The low turbulence at sea is
primarily due to the fact that the temperature
differences at different altitudes in the atmosphere
over the sea are lower than inland.

4. KEY
ISSUES
IN
THE
CONSTRUCTION OF A OFF-SHORE
WIND FARM
Once completed the administrative procedures and
obtained the necessary licenses for the installation of an
off-shore wind farm in a given area, there are some key
factors for the installation:


Figure 3: Floating wind turbine concepts.

Choosing of the logistics area of pre-assembly:
The ground infrastructure for the preparation of an
off-shore wind farm is more exigent than that
required for an on-shore one. For example, some
experts estimate that a marine generator must have
a minimum power of 3.5 MW; this implies a
weight of 500 tons, thus special cranes to transport
and logistics are required (current average wind
turbines have a power of 2 MW and weigh 200
tons).

3.1 Advantages of off-shore wind
turbines compared with onshore wind
turbines
Moreover, despite the disadvantages of the installation
of wind turbines at sea (especially for their assamblage
and maintenance in a saline environment), there are
certain advantages of off-shore wind turbines with
regard to their brothers on-shore, that make them more
interesting:

Figure 4: Harbours of off-shore wind farm










The power of off-shore wind turbines is higher.
The quick development of businesses in this sector
results in models with higher performance in terms
of power and installation (powers between 3-6
MW). So much so that the minimum power to be
installed in an off-shore wind farm is greater than
in an on-shore park. RD 1.028/2007 itself requires
a minimum output of 50 MW for off-shore wind
generation facilities, while the minimum for onshore wind farms is about 25 MW.
Being at sea, away from the coast to a distance of
20 km, there is no problem of noise or visual
impact, they do not disturb the work of fishermen
or cause detrimental impact on the lives of
waterfowl as have been proven in several Danish
studies.
At sea, the wind finds a surface with variable
roughness (waves), and without obstacles like
islands, islets, etc.., which implies that wind speed
does not experience major changes. Thus, lower
towers can be located.
Finally, wind is generally less turbulent than on
shore, so the useful working period of a wind

Vessel availability: For installation of an off-shore
wind farm is necessary to use special vessels:
floating cranes (named Jack-up) are needed for the
relocation and installation of wind turbines, while
cable-laying ships are necessary for laying the
submarine cable.

Figure 5: Special vessels for off-shore wind farms.



3

While access to the on-shore wind farm is
immediately , in the sea it depends primarily on the
state of the sea, the distance to the port and the
available resources. At the time of installation, is
preferred to work in a window of time available for
physical implementation of the facility, which is
usually from May to October.
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5. Environmental impacts
The potential impact caused by these off-shore wind
farms can be summarized in the following aspects:













The rotors of the turbines could affect feeding and
migration of birds due to the disturbances they can
produce.
The foundation may affect the benthic community
as well as influence on hydrology and
sedimentation, with the result that would affect the
composition of benthic communities.
The artificial electric and magnetic fields
generated by cable connections should not affect
the orientation of the fish species and marine
mammals.
Additional disturbances may be noise and
vibration from the rotors on the sea surface, as well
as those produced through changes in the position
of the rotors.
The mills, a vertical structure of 135 m and 110 m
mobile rotor diameter, could cause a major impact
on the natural view of the seascapes with dominant
horizontal structure.
The construction of the off-shore wind farm will
try not to affect or disturb the fauna of the sea,
with special attention to prevent spills that can
cause annoyances in the habitat.
Finally, due to the size of these off-shore wind
farms, the possibility of causing collisions shipping
will be avoided.

Consulting Services: IDOM provides professional
services to worldwide leading technologists in
floating wind turbines to develop its technology in
Spain.

Figure 6: Floating off-shore wind farm.



Booking wind areas and technical support: There
have been several previous studies of sites and
applications for booking of area for eight off-shore
wind farms, totalling 1,800MW

Referred problems have to do with the rotors, towers,
columns, electrical connections, activities relating the
construction of the park, impacts against the fauna and
flora, streams, coastal erosion, etc..
All these points involve a complex impact of individual
elements that should be avoided and taken into account
from the marine ecosystem to evaluate these farms and
it requires a detailed study in each and every one of
these projects; the design and development of a
Environmental
Monitoring
Plan
for
design,
construction and post-construction phases.

Figure 7: Zonification of Spanish Shore.




6. Experience of IDOM
In the field of off-shore power generation - taking
advantage of the wind resource or the force of the
waves – IDOM, in recent years has assisted different
clients in developing their projects, and giving them
technical support in various aspects:


Technical, economic, financial and environmental.
Feasibility Studies have been done for some
Regional Administrations: outlook studies for the
development of off-shore wind in their shores,
feasibility studies of wave energy farms projects,
etc..
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Electrical, industrial and civil engineering services
Special Analyses (foundations, drainage system):
Predesign of monopile foundations for off-shore
wind turbines and specifications for the RFP to
potential suppliers.
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Environmental Studies: IDOM performs startup
documents for project justification and analysis of
alternatives, EIAs, and specific studies as
bionomics mapping and underwater archaeology,
among others.
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Figure 8: Design of monopiles.
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