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for the Wind Power Business 


The Danish wind industry still holds considerable global market shares partly 
 because of being first to market with new technologies but also because of the 
 industry’s ability to innovate and understand the modern green flexible energy 
 system.


However, as mentioned earlier in the report, the Danish position as hub for the 
 world’s leading wind energy companies is challenged by other nations. Short 
 descriptions of the competing competence centres, incl. Denmark, are gathered 
 in the figure below.
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Figure 5.3


Short descriptions of the 
 competing competence 
 centres, incl. Denmark.


Country Industrial Test Facilities  Network/Cluster 
 Denmark Østerild – National Test Center for 


Large Wind Turbines: Test site with 
 7 test beds – wind turbines up to 250 
 meters and 16 MW. Advanced Grid 
 Test Facility.


Høvsøre test centre: Test site with 5 
 test beds. 


Lindoe Offshore Renewables Center 
 (LORC): Nacelle testing up to 10 
 MW.


Blade Test Centre (BLAEST): 


Testing of blades up 100 meters.


Megavind (national 
 strategy development on 
 RD&D).


Danish Research 
 Consortium for Wind 
 Energy (research 
 coordination where the 
 members are The Danish 
 Technical University, 
 Aalborg University, 
 Aarhus University, Force 
 Technology, Delta, and 
 DHI).


Germany  Fraunhofer, Bremerhaven, Kassel, 
 Hannover, Oldenburg: Nacelle 
 testing. Blade testing of 70 meters. 


Fatigue testing with loads capacity of 
 up to 50 MN-m. Support structure 
 test center. Smart grid test center. 


Offshore testing.


ForWind alliance (the 
 universities of Hannover, 
 Oldenburg, and Bremen, 
 University of Kassel), 
 Fraunhofer Energy 
 Alliance.


Strong industrial cluster 
 in Northern Germany.


United 


Kingdom  National Renewable Energy Centre 
 (NAREC), Blyth, Northumberland: 


100 MW capacity site under 
 development for offshore testing 
 (15 turbine beds on 30-60 meters 
 depth). Blade testing up to 100 
 meters. Nacelle testing up to 15 
 MW. Drivetrain testing up to 15 
 MW. Electrical and Power Take-off 
 Systems. Subsea connections and 
 deployment.


The Carbon Trust (CT) 
 London: Collaborating 
 with organizations such 
 as General Electric and 
 the UK government. 


They provide consultants 
 to businesses, public 
 sector and 


Spain National Renewable Energy Center, 
 Pamplona, Navarra: Blade testing 
 of 75 meters for fatigue testing 
 and 100 meters for static. Nacelle 
 testing. Powertrain testing (8 MW). 


Generator testing (6 MW). 6 test 
 beds (5 MW). Micro-grid testing. 


CENER-CIEMAT 
 Foundation, 
 Collaboration 
 Agreements with: 


University of Liverpool, 
 BLAEST (Danish test 
 center), University 
 of Grenoble (France) 
 and the National 
 Meteorology Institute. 


The 
 Nether-lands


ECN wind turbine test center, 
 Wieringermeer: Five Nordex N80 
 wind turbines. Four metrological 
 towers. A 36 MW grid connection. 


Data collection equipment and a test 
 site control center.
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MEGAVIND 


Country Industrial Test Facilities  Network/Cluster 
 Finland Technical Research Centre of Finland 


(VTT), located around Finland. 


Make wind resource assessments. 


Investigate icing of wind turbine 
 blades. Wind turbine load and control 
 analysis. Simulation of wind turbine 
 and farm behaviour as part of the 
 electrical power system. Simulation of 
 the electricity markets on an hourly 
 basis. 


VTT has established ten 
 strategic cooperation 
 agreements with 
 top-rated international 
 universities and research 
 institutes (unspecified) 
 and has a strategic 
 collaboration network 
 with Finnish universities. 


VTT participates in 
 more than 30 national 
 technology programs. 


USA Massachusetts Clean Energy Center 
 (MASSCEC): Fatigue testing with 
 load capacity of 84 MN-m. Blade 
 testing of 90 meters. Three test beds. 


National Renewable Energy 
 Laboratory (NREL), Boulder, 
 Colorado: Blade testing up to 
 50 meters. Large test site with 
 numerous test beds. Control schemes 
 test. Dynamometer test facilities 
 (drivetrain test up to 5 MW). Wind 
 resource assessment.


A cooperative research 
 and development 
 agreement between 
 NREL and the 
 MASSCEC to produce 
 the largest wind turbine 
 blade testing facility in 
 the US.


World class universities 
 with aerodynamics 
 knowledge and other 
 competencies.


China National Energy Key Laboratory 
 for Wind Energy & Solar Energy 
 Emulation and Inspection 


Certification Technology, under the 
 China General Certification Center, 
 based at Baoding. 


National Wind Power Integration 
 Research and Test Center (NWIC). 


NWIC is a grid compliance test 
 facility owned and operated by China 
 Electrical Power Research Institute 
 (CEPRI). NWIC was built in 2010 
 with 30 wind turbine testing beds.


State Key Lab of Wind Power System 
 in Zhejiang Windey Co. IEE CAS is 
 interested in building a public drive 
 train testing facility. According to the 
 Ministry of Science and Technology, 
 the testing center should be built 
 within 2-3 years.


Baoding Diangu Renewable Energy 
 Testing and Research Co.,Ltd. 


Planned national blade test facility.


This is not an exhaustive list of the 
 activities in China which are manifold 
 and continuously developing.  


The state-level R&D 
 centers, engineering 
 technology centers 
 or key laboratories 
 that China’s wind 
 energy industry has 
 set up at superior 
 enterprises, including 
 the engineering 
 technology centers or 
 laboratories established 
 with the approval of 
 the Ministry of Science 
 and Technology, cover 
 e.g. wind power blades, 
 generators, wind 
 power systems, control 
 systems, offshore wind 
 power projects, wind 
 power grid-connecting, 
 inspection and 


certification. 


China has more than 300 
 state key laboratories.
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Country Industrial Test Facilities  Network/Cluster 
 Korea A 100 MW offshore test bed area in 


Yeonggwang County in South Jeolla 
 Province is under construction.


The existing test beds in Kim-nyeong 
 on Jeju Island will undergo expansion 
 to allow a test run of 5-7 MW wind 
 turbines. The Korean government 
 plans to also enlarge the test beds in 
 Kim-nyeong to test two 7 MW wind 
 turbines.


This is not an exhaustive list of activities. 


© Siemens Wind Power


Other nations besides Denmark invest heavily in long and short term research 
 programs, demonstration programs, and test facilities and build knowledge 
 networks to attract global companies in the wind energy industry. The Megavind 
 steering committee can see scenarios where in 5-10 years Denmark might no 
 longer be the only leading wind power hub – but be one out of two, the other 
 being Northern Germany (Hamburg/Bremen). Northern Germany is succeeding 
 in building a wind cluster with a large representation of supply chain and at the 
 same time investing in test facilities (investments in Bremerhaven), knowledge 
 networks, and a huge home market. Foreign global companies who have 
 investigated and looked at Denmark as their European HQ have instead chosen 
 Hamburg. Thus, Northern Germany is the most coherent competitor to the 
 Danish wind power hub. 


The other nations’ competencies and facilities are more fragmented. Though, 
 in United Kingdom (UK) the Carbon Trust (CT) for some years has ramped up 
 activities and has done so quite successfully. Especially the offshore value chain is 
 attracted to the UK. This is also an effect of the UK offshore market – which is the 
 largest in the world at present – and the UK’s investments in offshore test facilities.


The Danish wind power hub’s cornerstone is a stable – though not large – home 
 market and the right framework conditions for research, development, and 
 demonstration (RD&D) including testing of prototypes and pre-series / 0-series 
 products close to the manufacturers and tier one suppliers. This has resulted 
 in the presence of the full supply chain in Denmark, the world’s first offshore 
 wind power plants being installed in Danish waters and Denmark as the world’s 
 second largest offshore market, world record in integration of wind energy in 
 the electricity system, and a high export of wind power system solutions. World 
 leading companies have production and R&D facilities in Denmark and are 
 securing both blue collar and white collar jobs. A Danish market which displays 
 the newest wind power technology solutions is the strongest business case for 
 both exports to the rest of the world as well as attraction of foreign companies to 
 the Danish wind power hub. 


Megavind recommends:



.
That Denmark builds an attractive business and innovation framework 
 with strong support of (RD&D) in the entire supply chain in order to be a 
 leading wind power hub and attractive to future and present Danish based 
 companies.


.
In addition to this there is a need of a continued focus on maintaining stable 
 and flexible framework conditions for long and short term RD&D, including 
 prototype test facilities and testing of pre-series / 0-series products at sites 
 close to the wind turbine manufacturers. 


.
To support the wind industry’s efforts to reduce LCOE of offshore wind 
 energy, it is recommended that a national research and development 
 programme is established with a clear focus on reducing LCOE.


World leading companies have production and R&D facilities in 
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