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Wind energy conversion system

Ø 9.6 m 430 tons Ø 7.9 m 145 tons

Machine model WECS model HTS Tape model

• Currently no pilot projects nor industrial deployment. TRL 4-5.

• Today 16 MW conventional machines. Tomorrow 20 MW ? The business case needs to be re-examined … • Technical motivation: 30 MW ?

• Techno-economic assessment: LCOE of the full system ?

• Critical raw material act: rare earth materials.

• Fully HTS machines have potential for >20 MW floating offshore wind turbines. Bottlenecks identified in 2018 on the way to being resolved: Conductor length & Cooling system.

•

  loic.queval@centralesupelec.fr[1] L. Quéval, V.M.R. Zermeño, F. Grilli, "Numerical models for AC loss calculation in large-scale applications of HTS coated conductors," Superconductor Science and Technology, vol. 29, no. 2, Jan. 2016. c[-] loic.queval@centralesupelec.fr Development in USA DOE funded project to "Develop High-Efficiency, Lightweight Wind Turbine Generators for Tall Wind and Offshore Applications" • [July 2019] DOE selected projects • Each of the selected projects received $500,000 to design a wind turbine generator that can be scaled up to at least 10 MW. • 2 projects developed superconducting generators • AMSC develops HTS based concept -funding stopped • GE develops LTS based concept -2 nd phase started to develop a scaled demonstrator • [Jan 2021] DOE selected GE to receive up to $20.3 million to build and test a scaled prototype of their generator on a wind turbine. • GE plan to produce a working prototype of a superconducting wind turbine generator by 2023. Superconducting wind turbines are still in the laboratory development phase. • EcoSwing: world's first HTS wind turbine in 2019.
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