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Introduction of the rotating magnetic validator (RMV)
The key technology of the 10 MW SUPRAPOWER superconducting generator (SCG) design will be demonstrated through a RMV

' Conceptual Design Cryogenic system  cu.. -
’»1 Cryogenicdesignfortl_\e 10 “.Conceptualdesign Param eter 10 MW Scale RMV
MW and scale down validator Modular cryostat | gen erator gen erator
Engineq_r{ng design\\A/ p
e T ~0 ) Power 10 MW 550 kW
_ joint; Thermal collector (S = =0 \¥ & \ Modular cryostat
N . S Protoype test Speed 8.1 rpm 121.5 rpm 30 rpm
BE ool head connocton: =t b O T iy Torque 11.8 MN-m  43.2 kN-m
Rotating validation P ._L_  Rotary joint R -
W Foonpe Number of poles 48 4 2
— o _ D
Vo, s O/T"”'m'e validator s Frequency 3.24 Hz 4.05 Hz -
| m—i = Cryogenic integration” | \
O// Armature location External Internal
10 MW Generator Operating temperature 20 K 20 K 20 K
o \\oO 0 I S°T'edge"e‘a‘°r Armature winding Copper Copper
our-pole demonstrator . . .
Magnetic core length 744 mm s28mm  528mm @ Consists of only two poles and no armature winding
Armature current density 3AIMmm? 3 A/mm? @ Identical air-gap diameter and stack length as the SG
| Inducti k value in ai : : : :
JELCHDN PERCUELE N SEED LoD T Lo 7 >T @ Same SC coil and modular cryostat as the SG
Peak field in the superconductor 1.37T 1.36 T 1.25T : : !
: o S @ Superconducting MgB2 coill rotates with the rotor
" Worki int in the load i
Roadmap of SUPRAPOWER cryogenic development _erkingpointintheloadline 6% oo ;

Design of the cryogenic system

® 1 Collector cryostat = \acuum ® 2 Modular cryostats
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® Cryogenic system includes 2 modular cryostats and 1 non-modular cryostat
® G-M cryocooler with a rotary union provides two-stage cooling through conduction
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® The vacuum vessel adopts welding
approach in order to save space

® Multi-layer insulation (MLI) will be
Installed on the outer surface of shield

® Shield and vessel adopts “tube” design ~ [i&§
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® Hollow shape is adapted to reduce ® Point contact Is chosen to minimize conduction
Support structures conduction between shield & copper bar  heat load via shield and vacuum vessel

® 4 groups of T|-6AI-4V supporting .rods are placed as supportlhg structure ® Each Teflon support has a heat load of @ Each G10 support has a heat load of 1.59 W
® Each group include 4 rods per coil support and 4 rods per shield support 0.15 W between 20 K and 80 K between 80 K and 300 K
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