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Abstract

For a flywheel energy storage system, a model suitable for use in a vector control
algorithm for synchronous reluctance machines with solid rotors is presented. The model
takes the rotor flux dynamics into consideration and yields improved performance for a
fast-changing torque command compared to the conventional model when utilized in a
current regulator.

A hybrid controller, consisting of a model-based feedforward controller and a
proportional—integral feedback compensator, for a solid-rotor synchronous reluctance
motor/generator is also presented.

The machine current tracking error caused by model inaccuracy is mathematically
analyzed and utilized to dynamically compensate the estimated flux linkage. It can be
seen that the regulation performance and robustness of the system are improved.

Simulation and experimental results consisting of a flywheel energy storage system
validates the performance of the controller.
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