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Grid-connected inverter
frequency modulation
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Overview

What is a grid forming inverter?

A grid-forming inverter operating in Virtual Synchronous Machine (VSM) mode
emulates the behavior of a synchronous generator by establishing the grid’s
reference voltage and frequency. In doing so, it contributes virtual inertia and
damping to stabilize frequency and voltage while facilitating power sharing
among inverter-based resources.

What type of modulation is used in an inverter?

This reference design uses a modified unipolar modulation in which switches
Q1 and Q2 are switched at a high frequency and switches Q3 and Q4 are
switched at a low frequency (frequency of the grid). Table 2 lists the switching
states of the inverter.

What is the control design of a grid connected inverter?

The control design of this type of inverter may be challenging as several
algorithms are required to run the inverter. This reference design uses the
C2000 microcontroller (MCU) family of devices to implement control of a grid
connected inverter with output current control.

What are grid-connected inverters?
Grid-connected inverters are mainly divided into GFLIs and GFMIs. GFLlIs rely
on a stable voltage and frequency provided by the external grid as a

reference, synchronising with the grid voltage through techniques such as
phase-locked loops (PLLs) (Zhu, D. et al., 2020).
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Grid-connected inverter frequency modulation

A grid-forming inverter operating in Virtual Synchronous Machine (VSM) mode emulates
the behavior of a synchronous generator by establishing the grid's reference voltage and
frequency. In doing so, it contributes virtual inertia and damping to stabilize frequency
and voltage while facilitating power sharing among inverter-based resources.

This reference design uses a modified unipolar modulation in which switches Q1 and Q2
are switched at a high frequency and switches Q3 and Q4 are switched at a low
frequency (frequency of the grid). Table 2 lists the switching states of the inverter.

The control design of this type of inverter may be challenging as several algorithms are
required to run the inverter. This reference design uses the C2000 microcontroller (MCU)
family of devices to implement control of a grid connected inverter with output current
control.

Grid-connected inverters are mainly divided into GFLIs and GFMls. GFLlIs rely on a stable
voltage and frequency provided by the external grid as a reference, synchronising with
the grid voltage through techniques such as phase-locked loops (PLLs) (Zhu, D. et al.,
2020).

Conventional modulation methods typically employ fixed frequency carriers for inverter
modulation, lacking inherent control signal information. In response to this challenge,
this ...

Droop-Based GFMI: Mimics the droop characteristics of synchronous generators by
adjusting frequency and voltage in response to active and reactive power imbalances.
This ...
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In response to this challenge, this study proposes a novel modulation method for grid-
connected multilevel inverters utilizing frequency and phase-modulated carriers.

It can actively provide frequency and voltage support for the grid, which is beneficial for
operation in weak grids [19, 20]. However, the power-response speed of VSM-controlled
is ...

The research object of this manuscript is a three-level grid-connected inverter with grid
control. Its system structure is shown in ...

For a grid-connected inverter (GCIl) without ac voltage sensors connected to the weak
grid, the occurrence of frequency variation diminishes the accuracy of the estimated grid

The increasing integration of inverter-interfaced renewable energy sources (lIRES) has
fundamentally changed the dynamics of current power systems, resulting in a significant

A typical inverter comprises of a full bridge that is constructed with four switches that
are modulated using pulse width modulation (PWM) and an output filter for the high ...

The research object of this manuscript is a three-level grid-connected inverter with grid
control. Its system structure is shown in Figure 1, and the parameters of each power ...

Mathematical modelling and advanced control strategies for enhanced voltage and
frequency regulation of grid-forming inverters

This study introduces an improved modulated model predictive control (IM2PC) method
for grid-connected inverters. By utilizing a fixed-time observer (FTO), the proposed ...
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Droop-Based GFMI: Mimics the droop characteristics of synchronous generators by
adjusting frequency and voltage in response ...

Contact Us

For catalog requests, pricing, or partnerships, please contact:

NKOSITHANDILEB SOLAR
Phone: +27-11-934-5771
Email: info@nkosithandileb.co.za

Website: https://www.nkosithandileb.co.za

Scan QR code to visit our website:
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