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Design and Simulation of the Permanent Magnet Synchronous Motor/
Generator for Flywheel Energy Storage Systems
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Abstract : At present, to face the energy crisis not only to develop renewable resources such as wind and solar
energy and new energy sources, but also to save energy and improve energy efficiency. Flywheel energy
storage has the advantages of long service life, high energy storage density, high power density, unlimited
charge and discharge times, low energy storage cost, and no damage to the environment. Therefore,
flywheel energy storage is a new type of storage technology with broad application prospects. According
the requirements of the motor/generators in the flywheel energy storage system are reviewed, the
PMSM/generator for flywheel energy storage has been designed. The simulation analysis of the natural
frequency and vibration modes of the rotor in the energy storage flywheel system was conducted. The
electromagnetic vibration of the PMSM was simulated to obtain the harmonic components of the excitation
force. The main components of the no—load excitation force wave were analyzed, which can be used
for future studies on the influence of stator and rotor structural parameters on the motor's excitation force
wave. This will further optimize the motor structure and electromagnetic parameters to enhance the overall
performance of the energy storage flywheel system.

Keywords : flywheel energy storage; motor/generator; PMSM; electromagnetic force; electromagnetic
vibration
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