SOLAR Pro. Common-mode voltage hazards of
photovoltaic inverters

What is atransformerless PV inverter?

In a transformerless PV inverter, the common mode voltage will be produced while the inverter is being
worked and results in the high-leakage current on the capacitor CPV [ 71, 72 ]. In order to suppress the
leakage current, the common mode voltage should be reduced or kept constant.

What are the disadvantages of grid-tied transformerless PV inverters?

Still, some drawbacks exist in the grid-tied transformerless PV inverters produced by the non-usage of the line
transformer. Common mode voltage arises in the grid and PV array due to galvanic connection which creates
common mode currents, electromagnetic interferences, grid current distortion and additional losses in the
system .

Can atransformerless inverter cause commode-mode voltage and leakage current?

However,the problem is that commode-mode voltage and leakage current can occur via the stray
capacitorsbetween the PV array and the ground of the inverter. Various transformerless inverters have been
introduced with different techniques,such as reducing the common-mode voltage or eliminating the leakage
current.

Isthere leakage current in PV inverter system?

As aresult,there is no leakage currentin the inverter system. To provide the boosting voltage and achieve the
common-ground between PV panel and the grid,the common-ground quasi-Z-source inverter is reported in [83
],as shown in Figure 9 d. Figure 9. Active impedance-source topologies for CMV reduction.

What happensif a PV system has a high switching frequency?

The current flows through the inverter filter,and grid,and then returns to the PV generation side through a
ground path that may exist without galvanic isolation. High switching frequency may result in high frequency
common-mode voltageas well as a high amount of common mode current,that exceeds grid standards
allowable values.

Can atransformerless inverter reduce common-mode voltage?
Research is now focused on transformerless inverter topologies, especially for the advantages brought by the

lack of galvanic isolation, but the study of innovative solutions to reduce common-mode voltage or cancel the
leakage current should be accurately carried out.

adding power losses, transformerless PV inverters are more appealing and preferred [4, 5]. However, since
thereis no galvanic isolation in transformerless PV inverters, leakage currents ...

Analysis and simulation results show that the HERIC topology has higher efficiency and does not generate a
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common-mode voltage, and the different ways to reduce harmonicsin the inverter ...
This book focuses on a safety issue in terms of leakage current, builds a common-mode voltage analysis
model for TLIs at switching frequency scale and develops a new modulation theory referred as "Constant

Common-Mode ...

Common mode voltages lead to increased voltage stress, electromagnetic interference and malfunctioning of
ground fault protection systems. This paper analyzes the common mode ...

In a transformerless PV inverter, the common mode voltage will be produced while the inverter is being
worked and results in the high-leakage current on the capacitor C PV [71,72]. In order to suppress the |leakage
The application of the Z-source/quasi-Z-source inverter exacerbates the hazard of common mode voltage in

motor drives or photovoltaic systems. The existing reduced common-mode voltage ...

inverter efficiency indicators, such as switching losses [15,19], restraining common-mode electromagnetic
interference [20], or leakage current in photovoltaic grid-connected in- verter ...

Three-phase Quasi Z-Source Inverter (QZSl) provides a promising solution for single-stage transformerless
grid-connected photovoltaic (PV) systems. In recent years, many ...

Review on Common-Mode Voltage of Three-Phase Quasi-Z Source Inverters for Photovoltaic Applications.
Energies 2023, 16, 269. ... Asaresult of this current, critical safety issues may ...

Nowadays, transformer-less photovoltaic (PV) multi-level inverters (MLIs) are commonly employed in both
industrial and residential settings. This structure has attracted ...
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