The development prospects of power storage frequency
regulation

Do energy storage systems participate in frequency regulation?

Current research on energy storage control strategies primarily focuses on whether energy
storage systems patrticipate in frequency regulation independently or in coordination with wind
farms and photovoltaic power plants .

Can SoC energy storage improve grid frequency response performance?

Response Mode Incorporating SOC Energy storage devices are capable of significantly
improving the system's equivalent inertia and damping via virtual inertia and droop control,
thereby improving grid frequency response performance. However, in real-world scenarios, the
capacity of energy storage systems is subject to inherent limitations.

Do distributed energy resources contribute to primary frequency regulation?

Numerous studies have investigated control strategies that enable distributed energy
resources (DERS), such as wind turbines, photovoltaic systems, and energy storage, to
contribute to primary frequency regulation.

What are the limitations of energy storage systems?

However, in real-world scenarios, the capacity of energy storage systems is subject to inherent
limitations. Using the maximum droop coefficient in both charge and discharge modes during
the initial frequency control phase can easily cause the SOC of the energy storage device to
exceed its operational limits.

To better address the challenges posed by the increasing penetration of renewable energy
sources (RESs) on power system stability, China Southern Power Grid ...

A literature survey on load frequency control considering renewable energy integration in
power system: Recent trends and future prospects

Article Open access Published: 14 December 2025 Adaptive control for microgrid frequency
stability integrating battery energy storage and photovoltaic Hossam S. Salama, ...

As renewable energy penetration increases, maintaining grid frequency stability becomes more
challenging due to reduced system ...

This article proposes a novel capacity optimization configuration method of battery energy
storage system (BESS) considering the rate characteristics in primary frequency ...

However, the recent years of the COVID-19 pandemic have given rise to the energy crisis in
various industrial and technology sectors. An integrated survey of energy ...

The demonstration project of domestic hybrid energy storage assisted frequency regulation for
thermal power units was introduced. Finally, the domestic development ...
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With the increasing proportion of new energy integration in the power grid, the participation of
energy storage batteries in grid frequency control has become patrticularly ...

As a flexible power source, energy storage has many potential applications in renewable
energy generation grid integration, power transmission and distribution, distributed ...

With the emerging frequency security problem of power systems, the application of quick
response energy storage devices to the primary frequency control is an effective ...

With the low-carbon transformation of the new power system, stochastic and volatile power
sources such as wind power and photovoltaic power replace deterministic ...

Can energy storage systems be used for frequency regulation service? Market Participation of
Energy Storage Systems for Frequency Regulation Service: A Bi-level Model Abstract: This ...

Energy storage (ES) can mitigate the pressure of peak shaving and frequency regulation in
power systems with high penetration of renewable energy (RE)...

Key research gaps are identified, and future directions are outlined to promote more adaptive,
control-oriented use of ESSs under high RES penetration. This review ...
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