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Virtual Inertial Control Strategy of Flywheel Energy Storage in DC Distribution Network
ZHANG Yuxin,ZHAO Xingyong, GUO Yao

(Insititute of Electric Power and Architecture,Shanxi University , Taiyuan 030000, Shanxi, China)

Abstract: The increase of permeability of new energy brings severe challenges to the safety and stability of
DC distribution network. A virtual inertial control method based on sag control for flywheel energy storage to
stabilize DC bus voltage was proposed. Firstly, on the basis of analyzing the inertia characteristics of flywheel
energy storage and DC distribution network, the relationship between voltage fluctuation and flywheel speed was
constructed. Meanwhile, a hyperbolic tangent function was constructed to adjust the sag coefficient to control the
oscillation of the characteristic curve.Secondly, the inertia adjustment ability of flywheel was used to increase the
DC side virtual capacitance and improve the inertia of the system. Finally, Matlab/Simulink was used to build a
four-terminal DC power distribution system for simulation analysis, and the results verify the feasibility and
effectiveness of the proposed control strategy.
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Fig. 1 Schematic diagram of optical storage DC distribution network
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Fig.2 Pendulous characteristic curve oscillation
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