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Abstract

A superconductor flywheel energy storage(SFES) system is mainly act an electro-mechanical battery which transfers
mechanical energy into electrical form and vice versa . SFES system consists of a pair of non-contacting High Temperature
Superconductor (HTS) bearings with a very low frictional loss. But it is essential to design an efficient HTS bearing
considering with rotor dynamic properties through correct calculation of stiffness in order to support a huge composite
flywheel rotor with high energy storage density. Static properties of HTS bearings provide data to solve problems which may
occur easily in a running system. Since stiffness to counter vibration is the main parameter in designing an HTS bearing
system, we investigate HTS bearing magnetic force through static properties between the Permanent Magnet(PM) and HTS.
We measured axial / radial stiffness and found bearing stiffness can be easily changed by activated vibration direction
between PM and HTS bulk. These results are used to determine the optimal design for a 10 kWh SFES.
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Fig. 1. Design of 10 kWh superconductor flywheel energy
storage system.
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Fig. 2. Schematic design of HTS bearing for 10 kWh
SFES.
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Fig. 3. Superconductor bearing (a) stator (b) rotor for 10
kWh SFES.
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Fig. 4. Assembly of stator and rotor for radial stiffness test.
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Fig. 5. Temperature of HTS bulk in stator during field
cooling.

2= welgeM Sepoldls FEATIE
e o FACl wEbA bulke] & =4

sto] Wlojgle]l A7) 9 92 AASA P}
Radial ko] A2 EeoldoA =E5Ho|
o)

it 1]
S

o7 #f3dte] £1 mm



60 B. J. Park et al.

oA 1 Hzel Fogm 887 A4
uae] 11 geel WS BRI

= 33 &

300

200 | Axial
. 100 |- Radial
=
o or
o
—
O 100t

-200 |

-300

-32.0 -31.5 -31.0 -30.5 -30.0
Displacement (mm)

Fig. 6. Stiffness variation of HTS bearing according to
axial / radial direction .
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Fig. 7. Force variation of parallel HTS bulks with rotor
vibration direction in radial stiffness test.
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Fig. 8. Force variation of superconductor bearing according
to different displacements.
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