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Why superconductivity meets wind energy?
B Offshore wind turbine is getting larger and larger
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SUPRAPOWER - 10 MW Superconducting offshore wind turbine
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® Superconductivity maybe the feasible technology to scale up offshore wind turbine to 10 MW+

due to high magnetic field and low loss
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Characteristics of offshore wind turbine S(IT
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® Harsh Environment and Very Limited Time Window

D&M cost per turbdme per year |EDDO)

[“ Invisible or at least plug in and play” Cryogenic system with simple structure, high availability and reliability is dramatically required ]
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What we choose for SUPRAPOWER Cryogenic cooling
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SUPRAPOWER Cryogenic Layout S(IT
Q Modular
Cryostat
g Distributing
cryostat
e Cold head
9 Rotary joint

e Compressor L:::: | seea @ | | masa @

31.08.2017 MT 25 Conference | Amsterdam Jiuce Sun | KIT- ITEP - Cryogenics

[_ﬁ
-



Rotating magnetic validator (RMV)
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® Two poles
® No armature winding
@ Identical air-gap
@ Identical cryostat
Parameter L0 MW Scale generator RMV
generator
Power 10 MW 550 kW -
Speed 8.1 rpm 121.5 rpm 30 rpm
Torque 11.8 MN-m 43.2 KN-m -
Number of poles 48 4 2
Rotor winding MgB2 MgB2 MgB2
Induction peak value in airgap 15T 15T 15T
Operating temperature 20 K 20 K 20 K
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Outline S(IT
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® 2. Cryogenic design for RMV
® MgB2 coil architecture
® Cryostat system
® Rotating cryocooler system
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Race-track SC coil for conduction cooling S(IT
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Copper laps

® Each coil contains 9 double pancakes
® Two thick copper plates are mounted

® Working temperature: 20 K

® Maximum temperature rise: 3 K
Copper plate
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Cryostat system for RMV &(IT
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® Multi-layer-insulation (MLI) will be applied on the outer surface of the thermal shield
® Vacuum vessel made of SS304 will envelop the superconducting coil and shield
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Explosive view of the cryostat for the RMV S(IT
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Rotating cryocooler system S(IT
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® A rotary joint needs to be develop to link the stationary compressor and rotating cold head of the G-M Cryocooler
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Rotating cryocooler system — Rotary joint S(IT
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Outline S(IT
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® 3. Construction and assembly
® Manufacturing
® Assembly
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Modular cryostats assembly together with SC coll _\\J(IT
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Modular cryostats assembly together with SC coil _\“(IT
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Distributing cryostat assembly \‘(IT
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Cryogenic system integrated on site &(IT

Karlsruher Institut fiir Technologie

Distributing
Cryostat

1?

Cold head EL5 = CREES S e = ll

Modular
Cryostat

31.08.2017 MT 25 Conference | Amsterdam Jiuce Sun | KIT- ITEP - Cryogenics



Summary and outlook .&‘(IT

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

® The cryogenic cooling system for the RMV of SUPRAPOWER project
was successful designed and constructed.

® The superconducting coil was successfully installed in the modular
cryostat

® The cryostat system and rotating cryocooler was already assembled
iInto the RMV

® Test of the cryogenic cooling system and the RMV is to be continued
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Thanks for your interest SKIT

More info at
Www.suprapower-fp7.eu

® SUPRAPOWER has received funding from the European Union’s Seventh Programme for
research, technological development and demonstration under grant agreement No 308793

® Special thanks are extended to Andres Leon, Jim Fraser and Mark Granoff of Ferrotec for the
contributions to the Rotary joint, and

® Ralf Mller of KIT for his many hours dedicated to the mechanical design, manufacturing, and
assembly of the cryostat system.
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