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Grid-connected inverter current
regulation
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Overview

Are grid-connected inverters reliable?

The results verify the effectiveness of the proposed method. The grid-
connected inverters may experience excessive current stress in case of
unbalanced grid voltage fault ride through (FRT), which significantly affects
the reliability of the power supply system.

Do grid-connected inverters experience excessive current stress?

Abstract: The grid-connected inverters may experience excessive current
stress in case of unbalanced grid voltage fault ride through (FRT), which
significantly affects the reliability of the power supply system.

How to control grid current?

Since the grid current injected into the grid must be of high quality, many
researchers proposed various methods to control the current and suppress
harmonics [2, 3]. Linear controllers of four types are commonly used for grid
current control.

Can distributed inverters be used for voltage regulation?

Advanced inverter functions such as Volt-VAR control and Volt-Watt control
allow inverters to autonomously adjust their reactive power output or active
power output based on local voltage measurements. Research by Turitsyn et
al. in 2011 demonstrated the potential of distributed inverters for voltage
regulation in distribution networks.

Why is Inverter management important in grid-connected PV systems?
Proper inverter management in grid-connected PV systems ensures the
stability and quality of the electricity supplied to the grid. An appropriate

control strategy is necessary to ensure reliable performance over diverse
system configurations and fluctuating environmental conditions.
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What is a grid forming inverter?

Grid-forming inverters have recently gained popularity . The most commonly
used grid-forming inverter functions are droop control functions, virtual
oscillator control functions, and virtual synchronous generator functions,

which can be used for providing voltage, frequency, and inertia support to
power grids.
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Grid-connected inverter current regulation

The results verify the effectiveness of the proposed method. The grid-connected
inverters may experience excessive current stress in case of unbalanced grid voltage
fault ride through (FRT), which significantly affects the reliability of the power supply
system.

Abstract: The grid-connected inverters may experience excessive current stress in case
of unbalanced grid voltage fault ride through (FRT), which significantly affects the
reliability of the power supply system.

Since the grid current injected into the grid must be of high quality, many researchers
proposed various methods to control the current and suppress harmonics [2, 3]. Linear
controllers of four types are commonly used for grid current control.

Advanced inverter functions such as Volt-VAR control and Volt-Watt control allow
inverters to autonomously adjust their reactive power output or active power output
based on local voltage measurements. Research by Turitsyn et al. in 2011 demonstrated
the potential of distributed inverters for voltage regulation in distribution networks.

Proper inverter management in grid-connected PV systems ensures the stability and
quality of the electricity supplied to the grid. An appropriate control strategy is
necessary to ensure reliable performance over diverse system configurations and
fluctuating environmental conditions.

Grid-forming inverters have recently gained popularity . The most commonly used grid-
forming inverter functions are droop control functions, virtual oscillator control functions,
and virtual synchronous generator functions , which can be used for providing voltage,
frequency, and inertia support to power grids.
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Aug 7, 2025 - By embedding intelligent metaheuristic optimization into a classical PID
framework, this work advances the state of inverter control strategies for PV systems.

May 1, 2025 - This paper presents a current limitation scheme for a grid-forming inverter-
based resource (IBR). The proposed controller allows the IBR to be integrated into
distribution ...

Oct 15, 2019 - This paper proposes a robust strategy for regulating the grid current
entering a distribution network from a three-phase VSI system connected via a LCL filter.
The strategy ...

Feb 14, 2017 - The grid-connected inverters may experience excessive current stress in
case of unbalanced grid voltage fault ride through (FRT), which significantly affects the
reliability of the ...

Jun 9, 2020 - Three-phase inverters for grid-connected applications typically require
some form of grid voltage phase detection in order to properly synchronize to the grid
and control real and ...

Oct 1, 2025 - The multi-frequency grid-connected inverter topology is designed to
improve power density and grid current quality while addressing the trade-off between
switching frequency ...

Jul 28, 2025 - The control of single-phase grid-connected inverters requires sophisticated
algorithms to achieve multiple objectives including output current control, grid
synchronization, ...

Sep 12, 2023 - A review on current control techniques for inverter for three phase grid
connected renewable sources. In Proceedings of the 2017 Innovations in Power and
Advanced Computing Technologies (i-PACT), ...
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Sep 15, 2025 - Current-reference saturation limiting, virtual impedance current limiting,
and switch-level current limiting are some examples of methods that aim to curtail the
current ...

Aug 16, 2025 - This guarantees that the inverter maintains stable operation in both grid-
connected and islanded modes, effectively supporting frequency regulation, voltage
control, and power ...

Sep 12, 2023 - A review on current control techniques for inverter for three phase grid
connected renewable sources. In Proceedings of the 2017 Innovations in Power and
Advanced ...
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