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Overview

Virtual synchronous generator (VSG) technology is an effective way to solve
the problem of insufficient rotational inertia in renewable energy power
systems, and it has significant advantages in improving the acti. 

What is a frequency modulation control strategy for VSG systems?

A frequency modulation control strategy for VSG systems with additional
active power constraints is proposed by overlaying the active power changes
of photovoltaic and energy storage systems through appropriate functional
relationships into the control loop of synchronous generators. 

Can photovoltaic power stations be controlled by a joint frequency modulation
optimization?

The result of this project can also be extended and applied to the primary
frequency control of grid-connected photovoltaic power stations in the power
grid, and even further applied to the joint frequency modulation optimization
control of the multi-energy complementary interconnected power system of
the power grid. 

Is a frequency modulation control strategy suitable for PV-energy storage-
diesel micro-grid system?

This paper proposes a frequency modulation control strategy with additional
active power constraints for the PV-energy storage-diesel micro-grid system in
the renewable energy power system, using the PV-energy storage-diesel VSG
four terminal micro-grid system model combined with actual operating
conditions. 

Can VSG control improve frequency response characteristics of photovoltaic
and energy storage systems?

This work was supported by the New Power System Major Science and
Technology Research Project of State Grid Hebei Electric Power Company Ltd.
(kj2022-058) (Research on control strategy for improving the frequency
response characteristics of photovoltaic and energy storage systems based on
VSG control). 
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How does a frequency modulation generator work?

After k transformation, the frequency modulation generator adaptively
increases or decreases the power and adjusts the system frequency according
to the system power change rate, thereby improving the system's support
ability for the power grid (Guofeng et al., 2022, Zhang et al., 2023b, Ke et al.,
2020, Rasool et al., 2020). 

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

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.

Powered by PDEOZE PowerContainer



Page 4/7

Solar energy storage frequency modulation project

A frequency modulation control strategy for VSG systems with additional active power
constraints is proposed by overlaying the active power changes of photovoltaic and
energy storage systems through appropriate functional relationships into the control
loop of synchronous generators.

The result of this project can also be extended and applied to the primary frequency
control of grid-connected photovoltaic power stations in the power grid, and even further
applied to the joint frequency modulation optimization control of the multi-energy
complementary interconnected power system of the power grid.

This paper proposes a frequency modulation control strategy with additional active
power constraints for the PV-energy storage-diesel micro-grid system in the renewable
energy power system, using the PV-energy storage-diesel VSG four terminal micro-grid
system model combined with actual operating conditions.

This work was supported by the New Power System Major Science and Technology
Research Project of State Grid Hebei Electric Power Company Ltd. (kj2022-058)
(Research on control strategy for improving the frequency response characteristics of
photovoltaic and energy storage systems based on VSG control).

After k transformation, the frequency modulation generator adaptively increases or
decreases the power and adjusts the system frequency according to the system power
change rate, thereby improving the system's support ability for the power grid (Guofeng
et al., 2022, Zhang et al., 2023b, Ke et al., 2020, Rasool et al., 2020).

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
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research hotspot in power system frequency modulation due to its quick response and
flexible regulation.

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 ...

Challenges of low-inertia and frequency stability and security while constructing a new
power system are firstly summarized. Optimal capacity configurations of FESS on power
generations ...

This paper proposes a frequency modulation control strategy with additional active
power constraints for the photovoltaic (PV)-energy storage-diesel micro-grid system in
the ...

Ever wondered why your Netflix binge rarely gets interrupted by blackouts these days?
Meet the unsung heroes - energy storage frequency modulation parameters. These
technical settings ...

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 ...

Challenges of low-inertia and frequency stability and security while constructing a new
power system are firstly summarized. Optimal capacity configurations of FESS on power
...

Ever wondered why your Netflix binge rarely gets interrupted by blackouts these days?
Meet the unsung heroes - energy storage frequency modulation parameters. These ...

Abstract: Distributed photovoltaic could not respond to frequency deviation, and the
photovoltaic modules, connected to the grid through the inverter, are non-rotating static
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component, which ...

Collaboration among power electronics, smart grid technologies, and energy storage
solutions will significantly enhance frequency modulation practices, ensuring reliable
energy systems while supporting the global transition to ...

On this basis, this paper puts forward a set of efficient and economical energy storage
configuration optimization strategies to meet the demand of power grid frequency
modulation and promote the wide application of ...

On this basis, this paper puts forward a set of efficient and economical energy storage
configuration optimization strategies to meet the demand of power grid frequency ...

In view of the frequency fluctuation of the new power system caused by large-scale new
energy grid connection, a secondary frequency modulation control strategy for grid-side
energy ...

Abstract: Distributed photovoltaic could not respond to frequency deviation, and the
photovoltaic modules, connected to the grid through the inverter, are non-rotating static
component, which ...

Enter frequency modulation energy storage - the unsung hero keeping our power grids
grooving to the right rhythm. Think of it as the ultimate DJ for electricity, constantly
remixing energy ...

In view of the frequency fluctuation of the new power system caused by large-scale new
energy grid connection, a secondary frequency modulation control strategy for grid-side
...

Collaboration among power electronics, smart grid technologies, and energy storage
solutions will significantly enhance frequency modulation practices, ensuring reliable
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energy ...

This study presented the MDT-MVMD algorithm, which was tailored to address the
frequency control chal-lenges in PV energy storage systems, especially under constraints
of limited ...
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