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Dual-loop control of three-
phase inverter
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Overview

How is a three-phase PV Grid-connected inverter designed?

The three-phase PV grid-connected inverter was designed based on the LQR
method, where the tracking error was adjusted to zero through integration (Al-
Abri et al., 2024). The disturbance rejection ability of the PV GCI was improved
by designing the linear state inaccuracy feedback control policy (Zhou et al.,
2021).

What is a phase-locked loop (PLL) in a voltage source inverter?

The primary cascaded control loops and the phase-locked loop (PLL) can
enable voltage source inverter operation in grid-forming and grid-following
mode.

How does a three-phase inverter work?

In this test case, STS is open ( x STS = 0 ) and the inverter caters to the power
demand from the three-phase load. The three-phase loads are configured to
operate in constant power mode with the current limit of 8 A. Measured data
from the spectrum analyser are fetched and plotted for controller performance
analysis.

How does a unified inverter control work?

In this mode, a three-phase voltage signal is given as the reference to PLL to
generate reference angle ( 6 r ) The configuration details for different
operating modes of the unified inverter control are provided in Table 1. During
the grid-following mode (STS is closed) of operation, PLL synchronizes with the
grid voltage angle.

Powered by tOTWA SYSTEM



Page 3/5

Dual-loop control of three-phase inverter

The Reactive Power Support Strategy based on Dual ...
This paper presents a reactive power and voltage (Q/V) control strategy of three-phase
photovoltaic (PV) system to offering reactive power based on the typical dual-loop control ...

Control, implementation, and analysis of a ...
Feb 8, 2018 - This study presents a modified proportional-resonant (M-PR) control topology for
single-stage photovoltaic (PV) system, operating both ...

Design and Simulation of Dual-Closed-Loop Control System for Three
Jul 28, 2024 - As the core device of the new energy production system, the grid-connected
inverter plays a crucial role in transforming new energy into electrical energy. Regarding the ...

A novel dual closed-loop control scheme based on repetitive control ...
Mar 1, 2018 - In this paper, a novel dual closed-loop repetitive control strategy based on grid
current feedback is proposed for single-phase grid-connected inverters with LCL filters. The ...

Research on Dual-Closed-Loop Control Strategy for LCL-Type Three-Phase

Sep 24, 2024 - The three-phase inverter is a crucial component for integrating photovoltaic
power generation into the grid. Its performance directly impacts the stability and power quality of
grid ...

Comprehensive design method of controller ...
Oct 8, 2024 - In a three-phase symmetrical system, the stability of the positive sequence
subsystem determines the stability of the grid ...

Research on Dual-Loop Control of Three-Phase Grid ...
Feb 16, 2024 - Basing on the traditional dual-loop control of grid- connected inverter, the
paper takes PCI control in the outer loop and proportional control on the inner loop.

Research on Dual-Loop Control of Three-Phase Grid-Connected Inverter
According to the defects of traditional Pl control, the paper presents a new method which is
Proportional Complex Integral (PCl) control to implement the control of three-phase grid ...

A Unified Control Design of Three Phase Inverters Suitable ...
Jun 8, 2025 - However, the nonlinear dynamic interaction between outer power control loop of
inverter and grid, and the influence of PLL on cascaded control loops pose challenges to ...

SVPWM based double loop control method of a three ...
A double loop control method is developed in this paper for a grid connected three phase
inverter. The SVPWM strategy is developed to reduce the THD of inverter output voltage.
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Double closed-loop control strategy of LCL three-phase grid ...
Oct 29, 2017 - Grid-connected inverter is an important part of the grid-connected system.
Compared with the traditional L or LC filter, LCL filter has a better high-frequency harmonic ...

A Unified Control Design of Three Phase ...
Jun 8, 2025 - However, the nonlinear dynamic interaction between outer power control loop of
inverter and grid, and the influence of PLL on ...

Feedforward Based Dual Loop PI Controller for 400 Hz ...

Nov 24, 2020 - In the control scheme, a dual-loop Pl controller is proposed in which the
coupling components in the model of three-phase inverters are analyzed and handled by feed-
forward ...

Two-stage three-phase photovoltaic grid-connected inverter control
Jun 1, 2025 - In this article, a novel control method of the grid-connected inverter (GCl) based
on the off-policy integral reinforcement learning (IRL) method is presented to solve two-stage ...

The Design and Research of Three-Phase Inverter Dual-Loop Control
A dual-loop (inner current loop and outer voltage loop) control scheme for micro electric source
inverters in microgrid is improved in this paper. In order to make dual-loop control analysis ...

Dual-loop Control Strategy for Grid-connected Inverter with ...
Jan 4, 2025 - Abstract As to the concrete topology of three-phase LCL type grid-connected
inverter with damping resistance, mathematical model was deduced in detail, using method of ...

Research on Dual-Closed-Loop Control Strategy for LCL ...
Sep 23, 2024 - This paper has analyzed in detail the implementation principles and process of
the three-phase LCL grid-tied inverter, and has adopted the dual closed-loop feedforward control ...

The Design and Research of Three-Phase Inverter Dual-Loop Control
Oct 1, 2014 - In order to make dual-loop control analysis more accurate, LC filter, SVPWM
module equivalent are included in the inverter supplied system model.

Contact Us

For technical specifications, project proposals, or partnership inquiries, please
visit:
https://www.lopianowa.pl
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