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Expansion scheme of microgrid with impact load considering
optimal flywheel energy storage deployment
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Abstract

In order to address the problem of power supply configuration for impact load-embedded microgrids, this paper
suggests an optimal configuration of a flywheel energy storage system ( FESS) , operated in conjunction with a diesel
generator set (DGS). Constraints for transient frequency stability, secure charge status of the FESS, and energy
balance are derived based on the main frequency control strategy of the DGS-FESS islanded microgrid. This re-
search optimizes the maximum power of the static frequency converter (SFC) and the maximum charging energy of
flywheel energy storage motors with the goal of minimizing the investment cost for expanding the islanded microgrid.
Optimization results for islanded microgrids of different capacities and dynamic time-domain simulations of a
3.0 MW islanded microgrid validate the benefits of the proposed solution in terms of economy and security.

Key words: diesel generator set, flywheel energy storage system, frequency stability, impact load, primary

frequency control
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