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High Speed Operating Test of a 300Wh Flywheel Energy
Storage System Using Superconductor Bearings

Young-Cheol Kim®, Sang-Kyu Choi’,
Tae-Hyun Sung™, Jun-Sung Lee”, and Young-Hee Han"*

ABSTRACT

A 300Wh class flywheel energy storage system using high Tc¢ superconductor
bearings(HTC SFES) is being developed by KIMM and KEPRI. HTC SFES
consists of a flywheel rotor, superconductor bearings, a motor/generator and its
controller, touch-down bearings, vacuum chamber, etc. Stiffness and damping
values of superconductor bearings were experimentally estimated to be 67,700N/m
and 29Ns/m respectively. The present HTC SFES was designed to have
maximum operating speed of 33000 rpm, which is far above 2 rigid body mode
critical speeds of 645rpm and 1.275rpm. Leaf-spring type touch-down bearing
were utilized to have the system pass safely through the system critical speeds.
It has been experimentally verified that the system can run stably up to 28000
rpm so that HTC SFES is now expected to reach up to its maximum design
speed of 33,000rpm without any difficulties. The Halbach array motor & generator
has also been proven its effectiveness on transferring electrical energy to a
rotaing composite flywheel in kinetic form.
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Fig. 4 FRF of the flywheel rotor
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Fig. 5 Cross sections of a high-Tc
superconducting bearing.

Fig. 6 Superconductor bearing
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Fig. 17 Unbalance response plot at case 2

(a)2,000rpm  (b)20,000rpm (¢)40,000rpm
Fig. 18 Deflected shape at case 2
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