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Research on integration of flywheel energy storage capacity configuration under
fire-storage coupling coordinated frequency modulation strategy
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Abstract: Facing the frequency security problem caused by large-scale integrations of fluctuating new energy, the
participation of thermal power units coupled with flywheel energy storage in frequency regulation can effectively
improve the active power support capability of the power grid from the generation side, which is an effective
guarantee for the frequency security of the power grid. According to the output control strategy and capacity
configuration of flywheel energy storage systems, this paper proposed a combined method of flywheel control
strategy and capacity configuration for primary frequency regulation to optimize the thermal power unit operations.
Firstly, a coordinated frequency regulation control strategy of flywheel energy storage considering the real-time
power output of thermal power units is designed. An economic evaluation model considering the primary frequency
regulation benefit of power plants is proposed, and a refined particle swarm optimization algorithm is utilized to
tackle the problem. Finally, the actual data of a 315 MW unit in a power plant from the northern part of China are
simulated and verified. The result shows that the proposed integrated configuration strategy can effectively improve
the frequency modulation effect of the power grid while taking the cost of energy storage investments into account.
The research results are of great significance for promoting engineering applications of flywheel energy storage
participating in frequency regulation services.
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Fig.1 Topology structure of thermal power unit-flywheel
energy storage coupling frequency modulation system
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Fig.2 Flywheel energy storage cooperative frequency modulation control strategy
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unit under different control strategies
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ot B w2 /Hz HLALH )IMW
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VAl bRz VA bRz
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Tab.7 Configuration results of energy storage capacity
under different unit energy storage costs
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Fig.12 Investment income and cost trends under different
energy storage costs
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Tab.8 Configuration results of energy storage capacity
under different primary frequency regulation income
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coefficients

s o v
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oy P ARIMW ) P
0.8 1.103 0.050 4.275
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