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Overview

The rapid development of new energy sources has had an enormous impact
on the existing power grid structure to support the “dual carbon” goal and the
construction of a new type of power system, mak. 

Does a battery energy storage system participate in primary frequency
modulation?

This paper proposes a comprehensive control strategy for a battery energy
storage system (BESS) participating in primary frequency modulation (FM)
while considering the state of charge (SOC) recovery. 

Can battery energy storage improve frequency modulation of thermal power
units?

Li Cuiping et al. used a battery energy storage system to assist in the
frequency modulation of thermal power units, significantly improving the
frequency modulation effect, smoothing the unit output power and reducing
unit wear. 

What is the frequency modulation of hybrid energy storage?

Under the four control strategies of A, B, C and D, the hybrid energy storage
participating in the primary frequency modulation of the unit |Δ fm | is
0.00194 p.u.Hz, excluding the energy storage system when the frequency
modulation |Δ fm | is 0.00316 p.u.Hz, compared to a decrease of 37.61 %. 

What is dynamic frequency modulation model?

The dynamic frequency modulation model of the whole regional power grid is
composed of thermal power units, energy storage systems, nonlinear
frequency difference signal decomposition, fire-storage cooperative fuzzy
control power distribution, energy storage system output control and other
components. Fig. 1. 

What are the disadvantages of frequency modulation of thermal power unit?

The frequency modulation of thermal power unit has disadvantages such as
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long response time and slow climbing speed. Battery energy storage has
gradually become a research hotspot in power system frequency modulation
due to its quick response and flexible regulation. 

Which control scheme is adopted in hybrid energy storage combined thermal
power units?

In summary, control scheme D is adopted when hybrid energy storage
combined thermal power units are configured to participate in frequency
modulation, namely, both flywheel energy storage and lithium battery energy
storage adopt an adaptive variable coefficient control strategy to achieve the
best effect.
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Energy Storage and Frequency Modulation Batteries

This paper proposes a comprehensive control strategy for a battery energy storage
system (BESS) participating in primary frequency modulation (FM) while considering the
state of charge (SOC) recovery.

Li Cuiping et al. used a battery energy storage system to assist in the frequency
modulation of thermal power units, significantly improving the frequency modulation
effect, smoothing the unit output power and reducing unit wear.

Under the four control strategies of A, B, C and D, the hybrid energy storage
participating in the primary frequency modulation of the unit |? fm | is 0.00194 p.u.Hz,
excluding the energy storage system when the frequency modulation |? fm | is 0.00316
p.u.Hz, compared to a decrease of 37.61 %.

The dynamic frequency modulation model of the whole regional power grid is composed
of thermal power units, energy storage systems, nonlinear frequency difference signal
decomposition, fire-storage cooperative fuzzy control power distribution, energy storage
system output control and other components. Fig. 1.

The frequency modulation of thermal power unit has disadvantages such as long
response time and slow climbing speed. Battery energy storage has gradually become a
research hotspot in power system frequency modulation due to its quick response and
flexible regulation.

In summary, control scheme D is adopted when hybrid energy storage combined
thermal power units are configured to participate in frequency modulation, namely, both
flywheel energy storage and lithium battery energy storage adopt an adaptive variable
coefficient control strategy to achieve the best effect.
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This paper mainly studies the traditional thermal power primary frequency modulation
and lithium-ion battery energy storage, applies lithium-ion battery energy storage to the
primary  

Dec 15, 2023 · Study under a certain energy storage capacity thermal power unit
coupling hybrid energy storage system to participate in a frequency modulation of the
optimal capacity ...

By promoting the practical application and development of energy storage technology,
this paper is helpful to improve the frequency modulation ability of power grid, optimize
energy structure, and reduce environmental ...

The participation of energy storage batteries in the primary frequency regulation of the
power grid has been studied extensively to improve the frequency regulation
characteristics of the power ...

Oct 16, 2025 · The simulation model was developed with the Matlab/Simulink platform,
and the actual operation data of the frequency modulation battery of a power plant was
used to study ...

Feb 9, 2021 · This article first introduced the control method based on the signal of ACE
(Area Control Error), which is the basic way of secondary frequency modulation and
analyzed the ...

Sep 5, 2024 · Frequency modulation energy storage batteries utilize innovative
modulation techniques to optimize energy storage and release, addressing challenges in
power grid ...

The large-scale grid connection of new energy has an increasingly serious impact on
frequency fluctuation. In order to improve the frequency regulation ability.
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Apr 29, 2024 · By promoting the practical application and development of energy
storage technology, this paper is helpful to improve the frequency modulation ability of
power grid, ...

This paper proposes a comprehensive control strategy for a battery energy storage
system (BESS) participating in primary frequency modulation (FM) while considering the
state of charge (SOC) recovery.

Feb 1, 2024 · This paper proposes a comprehensive control strategy for a battery energy
storage system (BESS) participating in primary frequency modulation (FM) while
considering the state ...

Jul 23, 2023 · The large-scale grid connection of new energy has an increasingly serious
impact on frequency fluctuation. In order to improve the frequency regulation ability.

The simulation model was developed with the Matlab/Simulink platform, and the actual
operation data of the frequency modulation battery of a power plant was used to study
different control ...

Therefore, a battery energy storage secondary frequency modulation control strategy
based on the double-layer structure is proposed in this paper to explore energy storage
participating in the real-time dynamic allocation ...

Frequency modulation energy storage batteries utilize innovative modulation techniques
to optimize energy storage and release, addressing challenges in power grid reliability
and renewable energy integration.

Apr 12, 2023 · Therefore, a battery energy storage secondary frequency modulation
control strategy based on the double-layer structure is proposed in this paper to explore
energy ...
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This article first introduced the control method based on the signal of ACE (Area Control
Error), which is the basic way of secondary frequency modulation and analyzed the
features of the ...
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