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New Frequency Control for Microgrids with Flywheels Energy Storage
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Abstract: The flywheel energy storage system(FESS) ,as a new means of microgrid frequency regulation, can
effectively reduce the frequency fluctuation of microgrid. Based on this,a novel three-layer frequency control system
suitable for FESS was proposed, which included DC port voltage controller, velocity controller and field-oriented
control system. Different from the traditional method, the proposed method added a frequency controller to the grid-
connected side converter to improve the climbing rate of FESS and reduce the frequency deviation caused by load
changes. In addition, a mode coordination system was proposed to reduce the DC port voltage fluctuation when the
FESS operation mode was changed from flywheel speed control mode to microgrid frequency control mode. In
addition, small signal analysis and controller optimization design were carried out according to the above methods.
Finally,the effectiveness and superiority of the proposed method were verified by experiments.
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