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A magnetic bearing capacity due to unbalance mass in a flywheel energy storage system
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ABSTRACT

In this article, excitation forces due to unbalance mass in a flywheel energy storage system will be discussed, which mainly
consists of a composite flywheel and active magnetic bearings and a motor/generator. Unbalance mass causes moments as well as
centrifugal forces to the center of the flywheel when the flywheel rotates. The moment excites the flywheel to revolve in the
shape of conical revolution and in real operation, the flywheel shows an aspect that conical revolution is a main mode when
system failure occurs. Although there are several excitation sources to the flywheel including unbalance mass, an excitation from
motor and control issues of the magnetic bearings, we could infer unbalance mass is the main cause of the failure from a
comparison between a composite flywheel and a steel flywheel in the same condition. In this of view, excitation forces and
moments induced by unbalance mass should be carefully considered in dynamics of the flywheel so that the energy storage

system can be operated in more stable conditions.
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