

















ment and compare this with prior forecasts. Assessments
of environmental impact, which should be carried out
according to the Standards for Environmental Impact
Assessments (StUK) drawn up by the Federal Maritime
and Hydrographic Agency (BSH), constitute part of the
approval process for offshore wind farms. The StUK stipu-
lates which assessments must be submitted for approval of
awind farm. It also sets out the analytical framework for
ongoing monitoring during the construction and oper-
ation phases, which serves to detect possible impact on
the marine environment and bird migration. At the wind
farm alpha ventus, a broad-based research project (StUK-
plus) additionally aims to expand the knowledge base re-
garding the ecological impact on the marine environment.
The results influence the further development of StUK.

For more information: http://stukplus.com/en/

FINO1,2,3

The idea to generate wind energy at sea, far off the Ger-
man coast, was uncharted territory. In order to analyse
wind conditions on the high seas, wave forces which struc-
tures must withstand and the height and frequency of bird
flight and migration, three research platforms were built
in the North and Baltic Seas. These research platforms are
used for the extraction of meteorological, oceanographic
and ecological data and form the basis of various research

FINO: Research platforms in the North Sea and Baltic Sea
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FINO 1 collects data in the immediate vicinity of alpha ventus.
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Bird migration is measured through methods such as scanning.

projects. The first of the three FINO platforms - the acro-
nym, in German, stands for “Forschungsplattformen in
Nord- und Ostsee” (Research platforms in the North Sea
and the Baltic Sea) -
is located 45 kilometres north of the island of Borkum,

was put into operation in 2003 and

close to alpha ventus. The site of the first German offshore
wind farm was deliberately chosen so that it could use the
data from FINO 1 to test the wind turbines. In 2007, FINO
2 was erected around 40 kilometres north of the island of
Riigen. The most recent research platform, FINO 3, which
is situated about 75 kilometres west of the island of Sylt,
has been providing data since 20009.

All research platforms are located in close proximity to ar-
eas where wind farms are due to be built. Essential results
are obtained through the measured data, which serves to
optimise the planned wind farms and provide input on
various environmental issues. The data generated by FINO
1, 2 and 3 is publicly available on the website of the Federal
Maritime and Hydrographic Agency (BSH).

For more information: www.fino-offshore.de/en

Sound minimisation techniques are used to protect porpoises.

The marine environment

Birds

Several studies have investigated how seabirds react to
wind farms and whether the wind turbines constitute
an obstacle to their migration. According to previous
findings, seabirds (depending on their species) have
two basic response patterns to alpha ventus - either
avoidance or attraction. Important indications were
provided in the final report of the StUKplus’ subproject
entitled “Effects of the alpha ventus offshore test site
on distribution patterns, behaviour and flight heights
of seabirds”. Avoidance was observed in lesser black-
backed gulls, northern gannets, common guillemots,
razorbills and loons. For the latter three, the density
only increased significantly again at 2.5 kilometres’
distance from the test area. However, the area between
the offshore wind turbines does not form part of the
loons’ main resting sites. Little gulls, on the other hand,
could benefit from alpha ventus. It is believed that the
turbines change the current conditions, resulting in



small food particles accumulating on the surface, which
could prove advantageous to surface feeders.

For migratory birds, potential collisions and exhaustive
evasive movements add to the problems posed by offshore
wind farms. The collision risk is lessened when birds fly at
such high altitudes that wind turbines pose virtually no ob-
stacle. The StUKplus’ final report for the subproject entitled
“Bird migration” includes results of investigations at FINO 1
and alpha ventus. Migrating birds flying during the day
usually encounter little danger from the plants because they
recognise the rotating windmills and avoid them. However,
alarge proportion of migrating birds fly at night. Here, the
collision risk varies depending on the weather conditions. In
bad weather and unfavourable wind conditions, their flight
altitude often falls below 200 metres, and the turbines’ illu-
mination attracts the birds, serving as a guide, resulting in an
increased risk of collision. One solution would be to manage
selected beacons, for example by reducing light spill upwards.
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In addition, further studies on the temporal distribution
and density of bird migration are needed - this could
facilitate a targeted shutdown of lighting. In principle, a
shutdown is only possible if it is compatible with the safe-
ty of air and maritime transport. A main focus of future
research activities is to investigate how a larger number of
wind farms will impact on migratory behaviour.

Porpoises

Measuring an average of 1.80 metres in length, the
harbour porpoise is one of the smallest species of whale.
It weighs up to 90 kg, can live to be 12 years old and

is very dependent on its sense of hearing. Wind farm
operations pose no danger to porpoises. They have been
spotted both individually and in groups around the
alpha ventus wind farm, with sightings particularly
common from April to June. Construction of offshore

“Substantial progress in the last few years”

Interview with biologist Anika Beiersdorf of the Fed-
eral Maritime and Hydrographic Agency (BSH), where
she coordinates the research project StUKplus.

How do seals react to wind turbines and the
construction process?

As yet, relatively little is known regarding the reactions
of seals to wind farms. British researchers found that,
for the first time, seals seem to be seeking out wind
farms. Common seals and grey seals on the British and
Dutch coasts were tagged with GPS devices and their
movements were tracked. Some of the animals visited
the offshore wind farms alpha ventus in Germany and
Sheringham Shoal in the UK. They even swam from one
plant to the next for foraging purposes. Presumably seals
benefit from the additional food supply found amongst
the foundations, since these are populated quickly.

Which soundproofing measures have proved
successful?

In the past couple of years, considerable progress has
been made in the development of sound insulation
systems, such as bubble curtains, hydro silencers and
sound insulation jackets. The use of combined noise
protection systems has proven particularly effective.
It is now fair to say that state-of-the-art construction

of monopile foundations at depths of 25 metres has
been achieved. The construction of the wind farm
Butendiek, for instance, took place using a double
soundproofing jacket in combination with a double
bubble curtain, while consistently complying with the
prescribed noise level of 160 decibels. In future, further
solutions need to be developed to ensure the reliable
protection of marine mammals during the construc-
tion of special structures (jacket-tripod foundations)
and of foundations in up to 40 metres of water depth.

Is there evidence regarding the reaction of porpoises
to pile driving?

Underwater noise can be carried widely during the
pulse drilling of steel foundations into the seabed.
Higher noise input can lead to a temporary or perma-
nent shift in porpoises’ hearing frequencies. To protect
their hearing, before the beginning of each jacking
process, marine mammals are scared away from the
construction site through the use of acoustic devic-

es (pingers and seal scarers). In addition, the Federal
Maritime and Hydrographic Agency establishes an
approved noise frequency at each wind farm, which
must be observed during the building process. The
banishment is only temporary; upon completion of the
drilling process, the animals return to the area.
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wind farms is much more dangerous to marine mam-
mals because the principal method for anchoring the
foundations to the seabed is through the use of hydrau-
lic impact hammers. The resulting sudden noise can
damage the hearing of porpoises temporarily or even

permanently.

In order to protect the animals, the Federal Maritime and

Hydrographic Agency (BSH) has stipulated a dual noise

Safeguards
Vibratory pile driving

This method involves a vibrating action to lower the
foundation into the seabed, creating a less hazardous
continuous noise. Overall, the sound level is reduced by
15 to 20 decibels. However, the technique has only been
used to anchor monopiles into the seabed so far. To
date, vibrating pile driving has been limited to upper-
most eight to twelve metres; anything deeper requires
impact pile driving.

Bubble curtain

The Big Bubble Curtain is a tube ring system with
nozzle openings, situated around the drilling area at

a distance of approximately 70 metres. If a tube ring

is filled with compressed air, a veil of bubbles rises to
the surface. This bubble curtain deadens the sound. It
works similarly to a Small Bubble Curtain. The tube
rings with nozzles are installed directly onto the pile
on the seabed and at various levels. The bubbles gener-
ated by compressed air envelop the driven pile.

Hydro Sound Damper

The Hydro Sound Damper is a new and promising
concept that is still in its infancy. Gas-filled balloons
attached to nets enclose the driven pile. Even though
the project is still at the research and development
stage, two major advantages of the method are already
apparent. Due to the number, size and distribution

of balloons, sound insulation can be more precise. In
addition, there is no need for the air compressors that
are required for a bubble curtain.

criterion developed by the Federal Environment Agency,
which forms part of the approval process. When driving
foundations into the seabed, the limit for the so-called
Sound Exposure Level (SEL) is 160 decibels, which must
be contained within 750 metres. It is presumed that,
additionally, abnormal avoidance and escapist patterns
may occur in the behaviour of porpoises. The lower the
frequencies of the drilling sound, the smaller the inter-
ference radius for the sea mammals.

Pile sleeve

Pile sleeves enclose the driven pile to dampen the
emission of sound. They can be constructed in various
ways and consist of several layers. An example of this is
the IHC Noise Mitigation Screen with a double-walled
cladding tube, made of steel. In the inner tube, an air
bubble curtain is produced which reduces the sound. Be-
tween the inner and the outer tube, there is a layer of air
to further reduce noise. Another system, the so-called
cofferdam, consists of a single-walled steel tube which
is placed on the seabed. Water is then pumped outside
the tube, so that the pile driving can take place in a dry
space. Sound penetration of the body of water is effec-
tively reduced as a result of this acoustic decoupling.

Suction bucket foundation

Suction bucket foundations are characterised by a par-
ticularly quiet anchoring procedure. In contrast to the
gravity based foundations, which have already achieved

a high level of marketability, suction bucket foundations
only take up small spaces, making them some of the most
promising alternatives to the monopiles, tripods and
jackets. Using a vacuum, the buckets dig into the seabed.
They can be used in depths of up to 60 metres. To date,
these foundations have not played a significant role in the
construction of offshore wind turbines, although they
have already been put to use at substations and auxiliary
platforms for oil and gas production. In 2014, the compa-
ny DONG Energy installed a wind turbine on a suction
bucket jacket at the Borkum Riffgrund 1 wind farm. The
Federal Ministry for Economic Affairs and Energy funded
aresearch project associated with this installation, which
will measure and record data regarding the construction.



On 1 December 2013, the Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety
published a sound insulation concept. This pays particu-
lar attention to the main area known for its concentra-
tion of porpoises, northwest of Sylt, during the period
from May to August when the animals are raising calves.
At this stage, no construction work may take place if
more than one per cent of the main nesting area is in the
interference radius.

No more than ten per cent of the German EEZ in the
North Sea may lie within the radius of construction
outside these periods, described in the sound insulation
concept as “very sensitive times”. The sound insula-

tion concept also stipulates the use of the best available
technology. In principle, the porpoises are driven from
the construction site by acoustic signals before the pile
driving begins. There are also measures for soundproof-
ing (see infobox). Probably the most effective protection
is achieved when the foundations are constructed with-
out impact driving. The use of vertical drills or insertion
with vibrating pile drivers, which generate a less harmful,
continuous sound, will ensure that foundations can be
erected on the seabed with much less noise in future. Suc-
tion bucket, gravity based and floating foundations are all
viable options for future-oriented solutions.

Benthos and fish

Researchers observe the effects of a wind farm’s con-
struction and operation on benthos in the alpha ventus
test area and at the research platforms. The term “benthos”
comprises all organisms living on or in the seabed, such
as crabs, fish, starfish and mytilidae. The underwater
foundations of the wind turbines constitute artificial
reefs, which are populated by various animals and
provide a new habitat for plant life. Research carried out
at alpha ventus has shown that the sandy areas between
the wind energy plants remain unaffected. Divers have
also observed a far greater density of brown crabs, up to a
hundred times more than is typical for the area’s unde-
veloped soft substrate. After three years, growth on the
underwater foundations of wind turbines is prominent:
mytilidae, amphipods, brown crabs, sea anemones and
velvet crabs - all animals that love the hard substrate
habitat - have colonised the wind farm. The vegetation
on the structures also attracts larger animals, which find
new sources of food on the turbine’s underwater founda-
tions. The artificial reef community includes fish such as
mackerel, common dragonets, and pouting.
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The wind turbines offer a new habitat for animals such as sea

anemones.

The predatory longspined bullhead, a rare inhabitant of
purely sandy areas, has discovered a new habitat in the
shape of the foundations. In 2014, researchers settled 3,000
specimens of the rare Heligoland lobster at the turbines

of the Riffgat coastal wind farm. Many experts consider
this reef effect a positive development because it increases
biodiversity. However, some fear that the habitat, which
previously featured predominantly sandy soil, will become
petrified.

The actual impact on the fish population and marine ben-
thos will only be able to be established after several years
of operation. It is predicted that a positive outcome will be
the recovery of fish stocks and benthic communities in the
areas of wind farms, where ecologically harmful bottom
trawling is forbidden. In the studies carried out at the
alpha ventus wind farm, this can be expected, because
there has already been an increase in the number and
weight of fish. Catches in 2011 were more than twice as
high a yield as 2010. Larger fish were caught as well.



Offshore wind energy offers significant economic development potential. Whether during the construction of plant
components, the assembly of a wind farm or its subsequent operation - generating energy from the sea requires prod-

ucts and expertise from numerous industries. The fledgling technology is also in need of specialised professionals.

dustry heads towards the 6.5 gigawatts of installed capac-
ity prescribed in the EEG amendment of 2014. In addition
to the currently dominant sector of plant construction,

the operation and maintenance sectors will gradually

Economic acceleration
become established. After all, the wind farms already

Offshore wind energy is bringing new momentum to the
economy. The industry already employs almost 19,000
people. This number is set to rise continuously as the in-

Offshore wind energy value-creation chain



providing power will need to be regularly serviced, main-
tained and retrofitted.

Benefits for coastal regions

Wind energy on the high seas stimulates the economy in
many regions across Germany. In particular, structurally
weak coastal regions are benefiting from this new energy
source. Unlike other federal states, Bremen, Hamburg,
Mecklenburg-Western Pomerania, Lower Saxony and
Schleswig-Holstein attract companies that cover the
entire value-creation chain in the respective regions.
Manufacturers of plant components such as rotor blades
and nacelles often favour locations in close proximity to
ports. Even producers of other major components settle
in coastal areas, as transportation of component parts is
usually costly and sometimes infeasible. Project develop-

ers, investors and service providers ensuring the operation

and maintenance of a plant have established bases in the
northern federal states.

Boost for inland areas

These days, traditional mechanical engineering loca-
tions situated far from the coast also do very well out of
offshore wind energy. Plant construction suppliers are
frequently found in Bavaria, Baden-Wuerttemberg and
North Rhine-Westphalia. Some 50 per cent of revenue and
40per cent of employees in the sector come from these
three states. Take the example of North Rhine-Westphalia:
companies in this region produce gearing mechanisms,
generators, brakes, bearings and cast components.

In contrast to companies located in coastal regions,
companies involved in generating energy from the high
seas inland tend to cover only one area of the value chain.
Companies offering services in plant production finance
and insurance, for example, can be found in Saarland.
Investors come from all over Germany, including public
utilities and public utility networks from southern and
central Germany.

Shipyards

Similar to ports, which assume many functions for the
wind energy industry, new areas of business are also
opening up for shipyards. Various studies have observed
asharp rise in demand for the shipyard industry. While
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these expert opinions are often based on rather optimistic
development scenarios, the demand for ships - in particu-
lar for the maintenance and operation of the plants - is
undeniable. Jack-up vessels and cable-laying ships are
needed, as are repair and transportation ships for the wind
farm employees. In addition, shipyards produce various
platforms (converter platforms, transformer substations
and residential platforms) and foundations. At the end

of June 2014, shipyards had received seven contracts for
platform construction. In spring 2014, the Aeolus became
the first jack-up vessel built in Germany to leave its
shipyard. German shipyards have the technical potential
to benefit from offshore wind power expansion, but they
also face intense international competition. However, it is
not only construction but also the necessary maintenance
and repair work that offers shipyards new turnover
prospects.

Rotor blade assembly at the wind farm EnBW Baltic 1.

Export of expertise

Cutting-edge expertise opens up the industry to new sales
opportunities abroad, as other European countries such
as Great Britain, Belgium, Ireland, France and Sweden,

as well as the USA, China and Korea are also planning
high-performance offshore wind farms. As a result, the
Renewable Energies Export Initiative helps German
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“Well-positioned within the international market”

Interview with Andreas Nauen, CEO of the German
Engineering Federation (VDMA Power Systems). VDMA
Power Systems deals with issues including energy pol-
icy, legislation and export promotion and is an impor-
tant point of contact for wind turbine manufacturers.

German technology is found in practically every
offshore wind turbine. International business

is lucrative for the offshore wind industry. How
important is the German market in all this?

At the end of 2014, Germany achieved the important
gigawatt milestone at sea. Offshore wind turbines sup-
plied a total of 1,049.2 megawatts of electrical output.
In 2015, we expect a further 2 gigawatts from offshore
wind turbines. This corresponds to a total investment
of approximately six to seven billion euros. In this ex-
ceptional year, the German market may even account
for about two-thirds of the European market. But, in
the midterm, the domestic market will stabilise at
between a third and a half. The value of exports from
manufacturers of turbines, foundations and network
technology is also now in billions of euros. However,
the German market will remain very important for the
export-oriented offshore wind industry.

How strong is international competition?

Within Europe, Germany faces competition from
Denmark, France and Spain, and, outside Europe, from
Japan and Korea, as well as increasingly substantial
competition from China. Thanks to its leadership

in technology, the German offshore wind industry

is well-positioned within the international market.
Nonetheless, much continues to rest on reliable legal
parameters being implemented in Germany, which
lay the foundations for a reduction in costs, leading to
innovation and success in the global market.

How does the VDMA support the offshore wind
energy industry?

All manufacturers of offshore wind turbines, foun-
dation engineering and network technology active in
Germany are represented on the VDMA Steering Com-
mittee for the Offshore Wind Industry. VDMA Power
Systems networks and represents the manufacturing
offshore wind industry in issues regarding the energy
industry, industrial policy and technology. Its current
focus is the tendering models for the domestic market,
sustainable solutions to issues of grid connection and
leveraging cost reduction potential.

Maintenance works on the turbines in a wind tunnel: engineers are consulted during the development and testing of the components.




companies in the renewable energy sector to successfully
position themselves in international markets. This offers a
comprehensive range of information on selected interna-
tional markets and workshop events, among other issues,
and is particularly effective for small and medium-sized
businesses, helping launch their activities abroad.

Upswing in the labour market

In 2014, around 18,800 people in Germany worked in the
field of offshore wind energy. This is a rising trend. The
European Union anticipates 170,000 jobs in the industry by
2020 and around 300,000 just a decade later. The offshore
wind energy sector places special demands on skilled
workers, to which the various industries must adjust.

Numerous professional groups are involved in the devel-
opment and operation of a wind farm. The fields of work
are diverse and cover the entire supply chain: from the
planning and development of a wind farm and the pro-
duction of system components for construction to mainte-
nance and repair services.

Engineers

Engineers are almost always required, irrespective of the
wind energy plant’s development stage. Their expertise in
different fields such as mechanical, electrical and surface
engineering, material science and aerodynamics is essen-
tial from the start of component development. During the
planning phase, industrial engineers are often charged
with analysing a project’s efficiency. Offshore project
managers manage and organise the various construction
phases of an installation. They have specialist knowledge
of foundations, cabling and grid connection. Engineers
frequently act as project managers.

Skilled workers from the metal and electrical industries,
surface engineering and mechatronics

Professionals from the metal and electrical industry pro-
vide support during all the important phases of the supply
chain. They are involved in the development of plant
components as well as the installation and commissioning
of wind turbines. Personnel from the metal and electrical
engineering industries also carry out service and main-
tenance work. The following technical professions are
required: welders, metalworkers, mechanics, mechatronic
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Abseil training: work on offshore wind farms places high demands on

technical service personnel.

engineers, electronic technicians, electricians, operating
engineers, mechanical technicians and laminators.

Meteorologists, geologists and marine biologists

Before operators receive permission to construct a wind
farm, they must provide certain verifications. For this
purpose, geologists and marine biologists compile reports
on the wind farm’s environmental impact. Meteorologists
collect and evaluate climate data to determine the wind
conditions at a site.

Skippers and machine operators

Skippers and machine operators are required for the con-

struction of a wind turbine. They operate special jack-up
vessels and equipment needed for the construction.
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Industrial climbers

Industrial climbers are mainly needed during a power
plant’s construction. They also carry out quality checks
and maintenance.

Professional divers

Similar to industrial climbers, professional divers are
needed for construction and maintenance work - this
time below the water surface.

Other professions

Other professional groups collaborate directly or indirect-
ly for the offshore wind energy industry. To plan a wind
farm, a project developer requires commercial experts
who can assess the economic viability of future wind
farms. Personnel are also needed in the areas of finance
and insurance. Shipbuilders manufacture the special ships
required for transport and construction.

Education and further training
At the end of 2012, the study entitled “Offshore Wind

Energy: A Platform for Jobs for the Future” was published,
commissioned by the German Offshore Wind Energy

Potential structure of professions

Foundation and the Economics, Transport and Innovation
Authority of the City of Hamburg. It focuses on training
and describes the measures required to meet the growing
demand for skilled workers.

A high demand in this area is anticipated, particularly

for qualified and seaworthy technicians in the fields of
installation and operation. There is an equally urgent
demand for expert engineers in various disciplines
ranging from construction and mechanical engineers to
electrical engineers and technicians for electrical power
systems. According to the study, a lack of well-trained
personnel can pose a problem, not only for the installation
and operation of offshore wind turbines - a lack of special-
ised skills also risks inefficient procedures in the areas of
approval and certification. Overall, there is, additionally,
alack of technical experts in the fields of manufacturing
and production of wind turbines. Here, the offshore

wind energy industry is in direct competition with other
industry sectors.

Wind power companies themselves have a rather low

rate of in-company training programmes - just 22 per

cent had any in 2012. An increase is essential to meet

the demand for skilled labour. According to the report,
obtaining additional professional qualifications is initially
adequate for mechatronics engineers or electricians.
However, in the medium term, entirely specialised and
new occupations should emerge. There is also potential

at universities. Although Masters courses specifically for

. Master in Offshore
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offshore wind energy already exist, Bachelor qualifications
are, as yet, virtually non-existent, with the University of
Applied Sciences in Kiel, which offers a Bachelor degree
programme in offshore installation engineering, an excep-
tion to the rule. For the time being, additional modules
could remedy the issue, before longer-term Bachelor
programmes establish themselves.

In addition to industry-specific jobs, the authors of the
report also broach the issue of the professions which,
while not requiring profile tailored specifically to offshore
developments, would benefit from further training.

These include naval engineers, who could “strategically
position German shipyards” through their newly-acquired
knowledge of jack-up and supply vessels. Further training
for marine biologists or geologists could also streamline
the approval process, while lawyers and economists with
additional skills could create improved clarity in liability
and financing issues.

Those working at offshore wind energy plants must first
obtain certain certifications and be prepared for unusual
working conditions. For example, skilled workers super-
vise not only German wind farms, but European ones as
well. Staff members often live on the supply platforms for
extended periods, as daily commuting is too time-con-
suming. A challenging job at sea can therefore result in
long absences from home. As travelling to a wind farm can
take up to four hours by ship, a position at offshore wind
farms is unsuitable for people who suffer from seasickness.

Working at a wind energy plant involves greater security
conditions than are usual on land as a result of the mari-
time location. Transport by ship or helicopter, often in poor
weather conditions, pose particular risks. Prior to their first
deployment, all professionals must complete offshore safety
training. Course providers align their content to a range of
internationally applicable guidelines. Such training is often
offered at port locations, and includes:

e safety on board and fire protection;

e firstaid;

® measures for preventing accidents on offshore plants.
Electrical and mechatronic engineers working as service
personnel on wind farms must also prove that they

have a head for heights and receive training in personal
protective equipment.
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More information

e Comprehensive information about advanced
training courses and degree programmes can be
found online:

e The Federal Employment Agency’s KURSNET
internet platform lists details of countless voca-
tional education and training courses.
http://kursnet-finden.arbeitsagentur.de/kurs/

e WAB - the Wind Energy Agency provides infor-
mation ranging from introductory seminars to
degree courses. www.wab.net

e The WindEnergy Network lists education and
further training opportunities offered by its
partners. www.wind-energy-network.de/en

e windcomm schleswig-holstein provides infor-
mation about professional and academic train-
ing opportunities on offer in the state.

www.windcomm.de/Seiten/en/

e Asearch database for training providers op-
erating across Germany was launched on the
website of the German Offshore Wind Energy
Foundation in February 2015.
www.offshore-stiftung.de/about-us

e All courses on the topics of renewable energy
and wind power can be found via the search
function of the German Rectors’ Conference
website. www.hochschulkompass.de/en
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Chapter 6 International cooperation

German public institutions and companies are active participants in many international associations. These partnerships often

focus on knowledge sharing and initiate joint research projects. Other organisations aim to pool resources in order to promote

the development of wind farms. In terms of international cooperation, Germany is particularly involved in European initiatives.

EU funding

The European Union is an important pacesetter in the
renewable energy sector. Via the Trans-European Net-
works Energy (TEN-E) programme, for example, it identi-
fies and funds particularly important network expansion
projects. Its Guidelines for Environmental Aid also provide
support to Member States seeking to align the promotion
of renewable resources to market conditions. The 2014
version of the EEG goes some way towards developing
tendering procedures that support projects and is based on
EU regulations.

At the same time, the EU also acts as a sponsor for wind
farms in the North and Baltic Seas. The European Invest-
ment Bank (EIB) provided loans to finance projects such
as Baltic 1 and 2. The Nordsee Ost wind farm is one of the
flagship projects for the expansion of renewable energies.
Here, the EU granted investment subsidies amounting to
50 million euros from the European Energy Programme

for Recovery. Many international cooperation projects in
the field of offshore wind energy would be all but impossi-
ble without the European Union.

Here, the key instrument is the European Regional Devel-
opment Fund from which projects such as the South Baltic
Offer have benefited. Another important tool is the Sev-
enth Framework Programme (FP7). This financed a large
part of LEANWIND, a Europe-wide research project to re-
duce costs in the offshore wind energy industry. Another
example of the use of FP7 is EERA-DTOC. In this project,
the European Energy Research Alliance - a European
network of associations, universities and institutions -
works with its industry partners on a tool for design
optimisation of wind farms and wind farm clusters.

2014 saw Horizon 2020, the Framework Programme

for Research and Innovation, break away from FP7.

The European Strategic Energy Technology Plan (SET Plan)
is a key tool for the future-oriented energy policy of the



European Union. Launched in 2008, it promotes the de-
velopment and dissemination of low carbon technologies,
while maintaining the competitiveness and profitability
of the industry. In the long run, the SET Plan aims to
develop cost-efficient and low-emission energy tech-
nologies, and to implement them in the Member States

of the European Union, so that by 2050, greenhouse gas
emissions in the EU will fall by 80 per cent to 95 per cent
compared to 1990. The plan includes measures relating to
planning, implementation, resources and international
cooperation in accordance with the “Energy Roadmap
2050”, adopted by the European Commission in December
2011. The European Union also seeks to promote effective
and targeted energy research via the policy plan, in order
to avoid duplication in funding and accelerate innovation
and economic potential so that the EU internal market can
be better taken advantage of.

The SET Plan’s implementation rests on two main instru-
ments: the European Industrial Initiatives (EII) - in the
field of wind energy research the European Wind Energy
Initiative (EWI) — and, the European Energy Research
Alliance (EERA). The European Wind Energy Initiative
(EWT) has a budget of six billion euros, half of which is
provided by the industry. The initiative aims to ensure
Europe’s technological leadership in the field of wind
energy and to develop a fully competitive source of en-
ergy through onshore wind energy by 2020 - offshore by
2030. In addition, by 2020, wind power should constitute
a 20 per cent share of Europe’s electricity supply. While
implementing this initiative, the European Commission
is advised by the European Wind Energy Technology
Platform (TP Wind) - a network of experts and decision
makers. It plays a crucial role in the implementation of
the SET Plan process. The technology platform is funded
by the European Commission and managed by the Euro-
pean Wind Energy Agency.

Germany cooperates with other countries at the European
level either through the EU framework programme
Horizon 2020 or through ERA-NETs (European Research
Area Networks). The latter supports cooperation between
national and regional research funding bodies both with
and without the participation of the EU. However, the
German government is also active at a global level via the
activities of the Federal Ministry for Economic Affairs
and Energy, and is, for example, involved in the Interna-
tional Energy Agency (IEA). One of the latter’s important
duties is the organisation of a major global collaboration
platform for the research, development, launch and em-
ployment of energy technologies.
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NorthSeaGrid

The European Commission’s Intelligent Energy Europe
Programme funds up to 75 per cent of the NorthSeaGrid
Project. It analyses the technical, financial and
regulatory requirements for an internationally meshed
offshore grid in the North Sea. However, the project
partners do not focus on an all-encompassing solution.
Rather, the analysis is based on three case studies. One

of these includes the German Bight and is concerned with
the networking of offshore wind farms in Germany, Den-
mark and the Netherlands.

London Array (GB), with a 1 gigawatt capacity, will be the largest wind

farm in the North Sea.
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Interview with Andreas Wagner, Managing Director of
the German Offshore Wind Energy Foundation, which
seeks to promote the expansion of offshore wind farms in
Germany and Europe.

What is happening at the EU level to achieve cost
reductions in the offshore wind energy sector?

The Prognos-Fichtner study, commissioned by the off-
shore industry and coordinated by the Offshore Wind
Energy Foundation, has shown offshore technology
contains significant cost reduction potential in terms

of technical innovation and networking of actors and
enterprises. The foundation is continuing this approach
with partner organisations from the UK, Denmark and
the Netherlands, by establishing the industry initiative
Seastar Alliance with support from the European Com-
mission. This initiative aims to reveal other European
opportunities for cost reduction through the use of best
practice models and case studies. Here the development of
a European offshore grid plays an important role, facilitat-
ing further synergies and energy efficiency benefits.

What makes international cooperation so important?
Offshore wind energy is an international business: the
entire supply chain, from project development, and

“Offshore wind energy is an international business”

logistics to the construction and service of offshore farms,
is characterised by its international nature. In addition,
the individual European countries are at different stages
in their development of offshore wind energy. Through
knowledge sharing and best practice models, regions in
Europe at a less advanced stage can benefit from coun-
tries with more sophisticated offshore technology. This
benefits the entire offshore wind energy sector and the
maritime industry, as well as politics and administration.

What other challenges is the offshore wind energy
industry facing?

In the past, there was a need for improvement in the
synchronisation of network connection and offshore
wind farm. Through the establishment of the Offshore
Grid Development Plan, operators of wind farms and in-
vestors are given better guarantees in terms of network
planning. It is important that the infrastructure, i.e. the
grid network, is ready before the wind farms can be estab-
lished. After all, roads and aqueducts are the first things to
be constructed in business parks, too.

North Seas Countries Offshore Grid Initiative

Since 2009, ten European Union member states have
joined the North Seas Countries Offshore Grid Initia-
tive (NSCOGI): Germany, Belgium, Denmark, France,
Great Britain, Ireland, Luxembourg, the Netherlands,
Norway and Sweden. Initially proposed by the European
Commission in a 2008 report, the aim of NSCOGI is to
coordinate the development of a common offshore grid.
It works to develop network connections for offshore
wind farms in the North Sea. The initiative receives sup-
port from national regulators and transmission system
operators.

Through the implementation of NSCOGI, the North Sea
coastal countries and Ireland are seeking to coordinate
further development of the electricity grid and discuss
technical, regulatory and licensing issues. NSCOGTI is de-
signed in such a way as to develop consistency in nation-
al targets for electricity infrastructure.

German-French Renewable Energy
Coordination Office

This coordinating body serves as a networking platform
for German and French agents active in the field of
renewable energy. The organisation was founded in 2006
by the German Federal Ministry for Economic Affairs
and Energy and the French Ministry for Industry. The
body, which is based in Berlin, sees itself as a knowledge
broker, focusing chiefly on solar and wind energy. The
Coordination Centre for Renewable Energies organises
regular conferences discussing themes including the
cost of wind energy. It provides members with surveys,
reports and legislation in French and German as well as
its own background papers. The aim is to support the
expansion of renewable energies in both countries. The
association, which has over 100 members, is aimed at
companies, industrial and environmental organisations
and public institutions. By 2020, France plans to have
constructed offshore wind farms with a capacity of six
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Rotor blade assembly at the wind farm Global Tech 1.

gigawatts. In order to achieve this objective, offshore
wind energy projects are regularly awarded to operators,
which subsequently, receive financial support from the
government.

Cooperation in the Field of Research on
Offshore Wind Energy Deployment

In 2007, Germany, Denmark and Sweden signed the Joint
Declaration on Cooperation in the Field of Research on
Offshore Wind Energy Deployment. Two years later,
Norway joined the agreement; the United Kingdom holds
an observer status. The focus is placed on joint environ-
mental and ecological research. The cooperation enables
the exchange of data and research. Scientists from one
country can carry out research on wind farms located in
one of the other countries.

South Baltic Offer

The central aim of the project is the rapid development of
new and improved offshore wind farms in the southern
Baltic region. The South Baltic Offer unites public bodies
such as local authorities and universities with interest
groups and trade associations from Denmark, Sweden,
Poland, Lithuania and Germany. The aim is to pool re-
sources across borders and stimulate the offshore industry
through knowledge sharing. New jobs will be created in
the countries bordering the southern Baltic Sea, and the
industry’s economic position in the European market
should be strengthened. The project partners developed
an atlas which provides information on winds strengths in
the maritime area. Another map, available online, shows
all the companies that have participated in or are current-
ly working on the establishment and operation of wind
turbines in the southern Baltic Sea.
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NER 300

The European Union’s NER 300 programme
funds energy projects with low CO, emissions.
Together, the European Commission and the EIB
decide which projects should be supported. The
programme is financed by the sale of 300 million
CO, emission certificates, which are worth a total
of four to five billion euros. The German offshore
wind farms Nordsee One and Veja Mate receive
funding from the NER 300 Programme.

International Energy Agency

Work undertaken by the International Energy Agency
(IEA), a key global collaboration platform for the research,
development, commercialisation and deployment of energy
technologies, constitutes a main focus of the international
research alliance coordinated by the Federal Ministry for
Economic Affairs and Energy in the field of renewable ener-
gy. The [EA’s 28 member states work together on cooperation
agreements, known as Implementing Agreements (IA) for
individual technologies. Duties of thematic working groups
are categorised and coordinated into tasks, or annexes by
decision-making bodies (Executive Committees, or-ExCos).
These are headed by operating agents/annex leaders. The
Federal Ministry for Economic Affairs and Energy supports
the work via direct and active collaboration, funding of an-
nual contributions to German participation in the tasks and
by sponsoring researchers involved in projects.

Established in 1974, the International Energy Agency’s
Wind Agreement (Implementing Agreement for Cooper-
ation in the Research, Development and Deployment of
Wind Energy Systems) has been signed by 20 states, the
European Union, the Chinese Wind Association and the
European Wind Energy Association (EWEA). The parties
exchange information on the planning and construction
of wind farms. The focus of the agreement is research: all
member states participate in scientific research and evalu-
ate the results together.

International associations

Several international associations have taken on the task
of promoting the development of wind energy worldwide.
Over 100 countries and the European Union belong to the
International Renewable Energy Agency (IRENA) while
other countries have applied for membership. The interna-
tional governmental organisation aims to promote the ex-
pansion of renewable energies worldwide, facilitate access
to information and offer practical advice. The European
Wind Energy Association (EWEA) and the World Wind
Energy Association (WWEA) organise conferences and
draw up position papers. Both organisations are aimed at
research institutes, companies and national wind energy
organisations. The Global Wind Energy Council (GWEC)
focuses on the industry, and represents more than

1,500 members from over 70 countries. The GWEC also
promotes the benefits of wind power to governments,
policy makers and other institutions.

International teamwork is also crucial to the expansion of offshore wind energy.
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