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Overview

What is photovoltaic virtual synchronous generator (PV-VSG)?

Photovoltaic virtual synchronous generator (PV-VSG) technology, by way of
simulating the external characteristics of a synchronous generator (SG), gives
the PV energy integrated into the power grid through the power electronic
equipment the characteristics of inertial response and active frequency
response (FR)—this attracts much attention. 

What is a virtual power plant?

The proposed virtual power plant integrates photovoltaic (PV) and wind
turbine (WT) systems into a microgrid topology, facilitating efficient energy
management across generation, storage, distribution, and consumption
components. Communication systems enable real-time monitoring and control
for optimal system operation. 

Can virtual power plants improve grid stability and reliability?

Virtual power plants (VPPs), integrating multiple distributed energy resources,
offer a promising solution for enhancing grid stability and reliability . However,
challenges persist in effectively managing the variability of renewable energy
generation and ensuring grid stability . Existing research highlights several
critical shortcomings:. 

What challenges do virtual power plants face?

The transition to renewable energy sources and distributed energy generation
(DG) has spurred the global evolution of energy production methods.
However, virtual power plants (VPPs) face challenges due to fluctuations in
renewable energy sources (RES) production, such as those from photovoltaics
and wind turbines. 

What are the design considerations for a virtual power plant?

Design considerations for the virtual power plant focus on technical feasibility,
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economic viability, and regulatory compliance, ensuring a balanced and
reliable power supply through the integration of production, storage, and
distribution components. 

Can a hybrid energy storage system stabilize output power from renewable
sources?

The PV system delivers an output of 1.2 MW. This paper presents a Hybrid
Energy Storage System (HESS) for stabilizing output power from renewable
sources in virtual power plants (VPPs). Equipped with PI and MPC regulators,
the HESS integrates batteries, supercapacitors, and fuel cells to regulate
inverter voltage.
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Virtual power generation without energy storage

Photovoltaic virtual synchronous generator (PV-VSG) technology, by way of simulating
the external characteristics of a synchronous generator (SG), gives the PV energy
integrated into the power grid through the power electronic equipment the
characteristics of inertial response and active frequency response (FR)--this attracts
much attention.

The proposed virtual power plant integrates photovoltaic (PV) and wind turbine (WT)
systems into a microgrid topology, facilitating efficient energy management across
generation, storage, distribution, and consumption components. Communication
systems enable real-time monitoring and control for optimal system operation.

Virtual power plants (VPPs), integrating multiple distributed energy resources, offer a
promising solution for enhancing grid stability and reliability . However, challenges
persist in effectively managing the variability of renewable energy generation and
ensuring grid stability . Existing research highlights several critical shortcomings:

The transition to renewable energy sources and distributed energy generation (DG) has
spurred the global evolution of energy production methods. However, virtual power
plants (VPPs) face challenges due to fluctuations in renewable energy sources (RES)
production, such as those from photovoltaics and wind turbines.

Design considerations for the virtual power plant focus on technical feasibility, economic
viability, and regulatory compliance, ensuring a balanced and reliable power supply
through the integration of production, storage, and distribution components.

The PV system delivers an output of 1.2 MW. This paper presents a Hybrid Energy
Storage System (HESS) for stabilizing output power from renewable sources in virtual
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power plants (VPPs). Equipped with PI and MPC regulators, the HESS integrates
batteries, supercapacitors, and fuel cells to regulate inverter voltage.

In this study, a novel virtual synchronous generator (VSG) control for PV generation was
introduced to provide frequency support without energy storage. PV generation reserve
a part ...

Photovoltaic virtual synchronous generator (PV-VSG) technology,by way of simulating
the external characteristics of a synchronous generator(SG),gives the PV energy
integrated into ...

Jun 12, 2019 · Photovoltaic virtual synchronous generator (PV-VSG) technology, by way
of simulating the external characteristics of a synchronous generator (SG), gives the PV
energy ...

Feb 1, 2020 · In order to solve this problem, a virtual inertial control method for
renewable energy sources without additional energy storage is proposed. In the view of
renewable power ...

In this study, a novel virtual synchronous generator (VSG) control for PV generation was
introduced to provide frequency support without energy storage. PV generation reserve
a part ...

In order to solve this problem, a virtual inertial control method for renewable energy
sources without additional energy storage is proposed. In the view of renewable power
generation, the renewable energy source behaves as a ...

Photovoltaic virtual synchronous generator (PV-VSG) technology, by way of simulating
the external characteristics of a synchronous generator (SG), gives the PV energy
integrated into the power grid through the power ...
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Mar 7, 2023 · The photovoltaic virtual synchronous generator (PV-VSG) solves the
problem of lack of inertia in the PV power-generation system. The existing PV plants
without energy ...

Through a comprehensive analysis of the proposed virtual power plant and HESS
management strategies, this research aims to contribute to a deeper understanding of
the synergies ...

Jul 4, 2021 · In autonomous microgrids frequency regulation (FR) is a critical issue,
especially with a high level of penetration of the photovoltaic (PV) generation. In this
study, a novel virtual ...

The photovoltaic virtual synchronous generator (PV-VSG) solves the problem of lack of
inertia in the PV power-generation system. The existing PV plants without energy
storage are required ...

Jan 1, 2025 · Through a comprehensive analysis of the proposed virtual power plant and
HESS management strategies, this research aims to contribute to a deeper
understanding of the ...

Jul 12, 2021 · In this study, a novel virtual synchronous generator (VSG) control for PV
generation was introduced to provide frequency support without energy storage. PV
generation reserve a ...

Virtual synchronous generator of PV generation without energy storage for frequency
support in autonomous microgrid [J]. International Journal of Electrical Power and Energy
...

Jul 4, 2021 · In [13], PV generation is introduced to provide frequency and inertia support
in a VISMAs control strategy for microgrids without energy storage by pre-defined power
vs. ...

Powered by PDEOZE PowerContainer



Page 7/7

In [13], PV generation is introduced to provide frequency and inertia support in a VISMAs
control strategy for microgrids without energy storage by pre-defined power vs. voltage
curves.

Jan 1, 2022 · In this study, a novel virtual synchronous generator (VSG) control for PV
generation was introduced to provide frequency support without energy storage. PV
generation reserve a ...

In autonomous microgrids frequency regulation (FR) is a critical issue, especially with a
high level of penetration of the photovoltaic (PV) generation. In this study, a novel virtual
synchronous ...
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