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Design of Magnetic Levitating Flywheel Energy Storage System
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Abstract

Flywheel energy storage systems (FESS) have advantages over other types of energy storage methods due to their
infinite charge/discharge cycles and environmental friendliness. The system has two radial bearings and one hybrid-
thrust bearing. Thrust hybrid-type bearing use permanent magnet to relieve gravity load. The radial bearings were
designed to provide sufficient force slew rate considering the unbalance disturbance at the operating speeds. In this
paper, we will derive dynamic model of hybrid-type bearing using permanent magnet for thrust bearing and present
simulation and stability of the model.
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Fig. 1. Schematic diagram of a flywheel energy storage system

showing its components.
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turns is 50 , which satisfy the thermal and saturation requirements.
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Fig. 3. Coordinate convention used in the dynamic modeling.
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