Frequency regulation of energy storage power stations

Can large-scale battery energy storage systems participate in system frequency regulation?
In the end, a control framework for large-scale battery energy storage systems jointly with
thermal power units to participate in system frequency regulation is constructed, and the
proposed frequency regulation strategy is studied and analyzed in the EPRI-36 node model.

Does battery energy storage participate in system frequency regulation?

Since the battery energy storage does not participatein the system frequency regulation
directly,the task of frequency regulation of conventional thermal power units is
aggravated,which weakens the ability of system frequency regulation.

Why are energy storage stations important?

When the frequency fluctuates,energy storage stations can swiftly respond to the frequency
changes in the power system,offering agile regulation capabilities and maintaining system
stability. Thus,the participation of energy storage stations is also crucial for ensuring the safety
and stability of operations in the power system .

Can battery energy storage regulate the primary frequency of the power grid?

Currently, there have been some studies on the capacity allocation of various types of energy
storage in power grid frequency regulation and energy storage. Chen, Sun, Ma, et al. in the
literature have proposed a two-layer optimization strategy for battery energy storage systems
to regulate the primary frequency of the power grid.

By charging during periods of surplus energy and discharging when energy is needed, energy
storage power stations effectively ...

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 ...

In the end, a control framework for large-scale battery energy storage systems jointly with
thermal power units to participate in system ...

To leverage the efficacy of different types of energy storage in improving the frequency of the
power grid in the frequency regulation of the power system, we scrutinized ...

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

By charging during periods of surplus energy and discharging when energy is needed, energy
storage power stations effectively stabilize the overall frequency. Moreover, ...

Due to the large-scale grid connection of new energy, the inertia of the power system has
decreased, seriously affecting the frequency stability of the power grid, and there is an urgent
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To leverage the efficacy of different types of energy storage in improving the frequency of the
power grid in the frequency regulation of ...

The proportion of renewable energy in the power system continues to rise, and its intermittent
and uncertain output has had a certain impact on the frequency stability of the grid. ...

In the end, a control framework for large-scale battery energy storage systems jointly with
thermal power units to participate in system frequency regulation is constructed, ...

This adjustment reduces the operation depth of battery energy storage, effectively mitigates
frequency fluctuation caused by variations in new energy output to the power grid, and ...

When energy storage stations are added to the power system to participate in grid frequency
regulation, the following important factors need to be considered based on the ...

As the proportion of renewable energy generation continues to increase, the participation of
new energy stations with high-proportion energy storage in power system ...
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