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This paper presents an high efficiency energy conversion system for very
high-speed flywheel energy storage system using high Tc superconducting
bearings. Main configuration of power convertor is designed to replace of the
conventional battery with EMB(Electro Mechanical Battery). PMSM(Permanent
Magnet Synchronous Motor) using Halbach array is used as the energy
conversion system of motor and generator. Some PWM methods for the high
frequency inverter is described and the power factor effects to the torque
characteristics and efficiency of the motor and generator is analyzed. As the
results, it is verified that the inverter output current is well regulated to be
in-phase or inverse-phase sinusoidal waveform to have the wide operational range
from 2,500rpm to 42,000rpm. Proposed circuit is designed to obtain the very high
speed, high efficiency and stable rotational characteristics, and to be applied to
1.2[kW1/65{Wh] system.
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