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Development of Flywheel Energy Storage System Using
Superconducting Magnetic Bearing
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Department of Electrical Engineering, Chungbuk National University

Abstract

This paper presents a S-FES(Superconducting
bearing Flywheel Energy Storage
System) for the purpose of replacing hattery used
to store the energy. Especially, the design elements
of FES, such as the bearing, wheel material, and
power converter, etc., is described. The design and
manufacturing techniques of the controllable power
converter are proposed to generate the sinusoidal
output current in the high speed operation and to
get the constant DC voltage in the regeneration
mode. The permanent  magnet
synchronous motor with halbach array of Nd-Fe-B
permanent magnet which is the high coercivity
material is used as the driver of FES. The
proposed S-FES system shows the stable rotation
characteristics at high speed range about 10,000
pm. To verify the validity of proposed system,
the comparative study with the conventional ball
bearing system 1is proceeded well
confirmed with the result of the lower friction loss
of S-FES system.
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