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Overview

How to improve power generation in photovoltaic systems?

This study introduces a new approach to improve power generation in
photovoltaic systems, as the FUZZY-PI controller is integrated with the P&O
algorithm. In addition, the supervisory control algorithm is designed to
regulate power flows within the proposed methodology effectively. 

Can solar PV plants participate in fr and voltage control?

This work presents a novel control method to allow solar PV plants to
simultaneously participate in FR and voltage control. The active power loop of
the PV plant maintains some active power reserves, and VSG-based control is
utilised to up-and-down regulate the PV power in response to network
disturbances. 

Is a photovoltaic power station intelligent operation and maintenance system
based on digital twin?

In this paper, we propose a photovoltaic power station intelligent operation
and maintenance system based on digital twin. The mapping of real
photovoltaic power station is constructed in virtual space to realize intelligent
operation and maintenance of photovoltaic power station. We build a 3D
scene model to simulate the real environment. 

Can artificial intelligence control energy management PV systems?

Fig. 11 provides a schematic representation of the suggested artificial
intelligence control of energy management PV systems. A photovoltaic (PV)
generator, a battery management system (BMS), a boost converter, and an
alternating current (AC) load fitted with a neurofuzzy control system make up
the primary elements of the power system. 

How does a virtual synchronous generator (VSG) control a PV plant?

The active power of the PV plant is modulated by operating the PV as a virtual
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synchronous generator (VSG). Unlike the classic notion of VSG, an intelligent
fuzzy-based technique is employed to adapt the gains of the VSG controller for
improved control performance. 

How does a PV inverter regulate the voltage?

To regulate the voltage of the system, the system operator specifies the droop
coefficient. The simplest mode of operation is power factor mode, in which the
inverter injects or absorbs reactive power to maintain a specified power factor
at the PCC. A fixed reactive power reference is specified for the PV inverter in
the reactive power mode.
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Photovoltaic power station generator set conversion to intelligent

  

Smart control and management for
a renewable energy ...

Dec 30, 2024 · PVS includes a set of PV
panels, and DC /DC converter, and a new
intelligent MPPT controller. It is
performed to get the maximum power
generated from the photovoltaic ...

  

A novel digital-twin approach based
on transformer for photovoltaic  

Nov 4, 2024 · The prediction of
photovoltaic (PV) system performance
has been intensively studied as it plays
an important role in the context of
sustainability and renewable energy ...

  

Control and Intelligent Optimization
of a ...

Mar 26, 2024 · PV power generation is
developing fast in both centralized and
distributed forms under the background
of constructing a new power system ...

  

Design of an intelligent optimization
system for high-altitude  
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May 8, 2025 · With the increasing global
demand for renewable energy,
photovoltaic (PV) power plants have
emerged as a significant component of
green energy solutions. These power ...

  

Utility-scale solar photovoltaic
power plant emulating a ...

Jan 19, 2024 · The active power of the PV
plant is modulated by operating the PV
as a virtual synchronous generator
(VSG). Unlike the classic notion of VSG,
an intelligent fuzzy-based ...

  

On the road to intelligence with
smart PV 

Oct 19, 2020 · After extensive
consultations with global industry
experts, Huawei believes that the rapid
development of emerging ICT like AI,
cloud, big data, ...

  

Research on adaptive optimal
control strategy of ...

Dec 1, 2023 · Based on the technical
concept of virtual synchronization, the
authors propose a virtual synchronous
generator inertia and damping ...
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Solar Energy Conversion: The
Beginner's Guide

Jun 20, 2025 · The photovoltaic (PV)
effect allows sunlight to be directly
transformed into energy in solar cells. PV
conversion will only occur in a ...

  

Seamless Multimode Control and
Operation of a DFIG-SPVA ...

Apr 11, 2025 · This study presents a
hybrid power conversion system
comprising a doubly fed induction
generator (DFIG) based wind generator,
solar photovoltaic array, and battery
energy ...

  

Optimal configuration of
photovoltaic energy storage
capacity for ...

Nov 1, 2021 · To sum up, this paper
considers the optimal configuration of

Powered by SolarGrid Energy Solutions



Page 7/15

photovoltaic and energy storage
capacity with large power users who
possess photovoltaic power station ...

  

Design of Photovoltaic Power
Station Intelligent Operation ...

Nov 22, 2021 · With the proposal of
"peak carbon dioxide emissions" and
"carbon neutrality" goals, photovoltaic
power generation as a representative of
green renewable energy,

  

Multi-timescale photovoltaic station
power prediction based ...

Jul 1, 2025 · The KAN model, which
learns univariate spline functions with
superior nonlinearity mapping ability, is
utilized to predict PV power. In this
study, PV datasets from two different PV
...

  

Factors influencing the efficiency of
photovoltaic system

Mar 1, 2019 · However, the power
harnessed from solar PV is low due to its
less conversion efficiency. Therefore, it is
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necessary to perform some critical
analysis on the factors improving ...

  

Artificial intelligence techniques for
solar energy ...

Jan 1, 2012 · Artificial intelligence (AI)
techniques play an important role in
modeling, analysis, and prediction of the
performance and control of ...

  

Accurate four-hour-ahead
probabilistic forecast of
photovoltaic power  

Aug 11, 2023 · Accurate four-hour-ahead
PV power prediction is crucial to the
utilization of PV power. Conventional
methods focus on using historical data
directly. This paper addresses this ...

  

Online Control of Smart Inverter for
Photovoltaic ...

Jul 19, 2022 · The main purpose of this
study is to engage in research on a grid-
connected photovoltaic (PV) power
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generation system smart inverter. The ...

  

A double-layer forecasting model for
PV power

Mar 1, 2025 · In PV power stations,
meteorological factors have a greater
impact on the PV power generation,
which results in greater volatility and
intermittency of PV output power, where
the ...

  

(PDF) Grid-Connected Photovoltaic
System

Jun 1, 2020 · Keywords PV system Grid
Power injection MPPT 13.1 Introduction A
PV system connected to the grid without
batteries is the simplest and most

  

Intelligent Power Converter
Controllers for Photovoltaic ...

Mar 13, 2020 · This study presents an
additional layer of intelligence added to
the control structure of a PV-VSI, through
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harnessing the capabilities of a bio-
inspired algorithm, i.e. ...

  

INTELLIGENT CONTROLLER FOR GEN
SET (MAINS), DG ...

May 22, 2022 · The power converter,
then, operates as a stand-alone
intelligent controller. Long- term power
availability is made possible by
incorporating a solar PV and diesel
generator ...

  

Design of Photovoltaic Power
Station Intelligent Operation ...

Nov 22, 2021 · With the proposal of
"peak carbon dioxide emissions" and
"carbon neutrality" goals, photovoltaic
power generation as a representative of
green renewable energy, its ...

  

The capacity allocation method of
photovoltaic and energy ...

Dec 1, 2020 · In order to make full use of
the photovoltaic (PV) resources and
solve the inherent problems of PV
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generation systems, a capacity
optimization configuration method of ...

  

Research and practice on the
intelligent photovoltaic power
station ...

The results indicate that the intelligent
construction of photovoltaic power
stations enhances overall efficiency,
enables unmanned management,
maximizes economic benefits, improves
...

  

Grid-connected photovoltaic power
systems: Technical and ...

Jan 1, 2010 · Traditional electric power
systems are designed in large part to
utilize large baseload power plants, with
limited ability to rapidly ramp output or
reduce output below a ...

  

Intelligent power conversion system
management for photovoltaic  

Jun 1, 2013 · In this paper an intelligent
management of a grid-connected PV
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system is proposed. The MPPT is based
on the online estimation of the solar
irradiance by the Growing Neural Gas ...

  

PV based OFF grid charging station
for E-vehicles using ...

Nov 14, 2023 · The photovoltaic power
generating station (PPGS), DC-DC Bi-
directional boost converter (BDBC),
Energy storage station (ESS), and E-
Vehicle charging station (EVCS) are ...

  

Integrated design of solar
photovoltaic power generation
technology and  

Apr 1, 2022 · Solar power generation is
an important way to use solar energy. As
the main component of the grid-
connected power generation system,
solar grid-connected inverters ...

  

A review of photovoltaic systems:
Design, operation and ...

Aug 1, 2019 · Within the sources of
renewable generation, photovoltaic
energy is the most used, and this is due
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to a large number of solar resources
existing throughout the planet. At
present, ...

  

A short-term forecasting method for
photovoltaic power

Mar 21, 2024 · To significantly improve
the prediction accuracy of short-term PV
output power, this paper proposes a
short-term PV power forecasting method
based on a hybrid model of ...

  

Optimal operation of energy storage
system in photovoltaic ...

Nov 15, 2023 · In order to ensure that
the power balance constraint is satisfied
in the system formula, the power of the
photovoltaic-storage charging station
system interacting with the ...

  

A literature review on an IoT-based
intelligent smart energy ...

Apr 1, 2024 · This study provided an
overview of techniques, methods,
components, and approaches used in
intelligent energy management for both
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independent and grid-connected ...

  

Design and implementation of an
intelligent low-cost IoT ...

Jun 4, 2020 · The solution is designed as
a laboratory prototype that could be
extended to monitor large scale
photovoltaic stations using small
adjustments. The system also provides
an alert to ...

  

Monitoring system for photovoltaic
plants: A review

Jan 1, 2017 · The Photovoltaic (PV)
monitoring system collects and analyzes
number of parameters being measured
in a PV plant to monitor and/or evaluate
its perform...

  

Performance improvement and
control optimization in grid-
integrated PV  

Dec 10, 2024 · Photovoltaic (PV) systems
integrated with the grid and energy
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storage face significant challenges in
maintaining power quality, especially
under fluctuating temperature ...

  

Optimizing Power Flow in
Photovoltaic-Hybrid

Mar 21, 2025 · The PV generator is linked
to a DC/DC converter, and a maximum
power point tracking (MPPT) controller
based on the Perturb and Observe (P ...
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