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Abstract : To address the frequency instability in power systems caused by the large-scale integration of new energy sources, a
primary frequency regulation control strategy for thermal power units assisted by flywheel energy storage (FES) is proposed.
This strategy aims to make up for shortcomings of traditional frequency regulation methods, such as slow ramping speed and
potential oscillations of thermal power units, with the characteristics of FES, including its high-frequency instantaneous precise
discharge capability, high conversion efficiency, and long service life. A power system frequency characteristic model incorporating
thermal power and FES is established using Matlab/Simulink. Comparative analyses are carried out on power system frequency
characteristics, unit output power and tie-line power exchange under three different control scenarios: thermal power unit
frequency regulation alone, fixed-coefficient droop control and variable-coefficient droop control with FES-assisted frequency
regulation. The simulation results show that the introduction of FES significantly enhances the frequency stability of power
system, reduces the output power of thermal power units, and prolongs its service life. Moreover, compared with the
fixed-coefficient droop control, variable-coefficient droop control takes into account the state of charge (SOC) of energy storage
system, which can narrow the variation range of SOC and effectively mitigate overcharging and over-discharging of energy storage
system.
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