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Modular paralel photovoltaic grid connected inverter (PV GCI) with common array bus can optimize the
operation mode of the modules to improve the power generation and the reliability of the system.

The basic concept of the proposed circulating-current suppression method is to modify the original current
references by using the current difference among the parallel inverters.

Abstract: In medium/high power applications, including smart transformers, active power filters, and wind
turbines, three-level neutral-point-clamped (NPC) inverters proved to be areliable ...

This article presents an insightful analysis on parallel operation of three-phase quasi-Z-source inverters with
photovoltaic (PV) and battery storage on input side. Coordinated operation of PV and battery during charging
and discharging mode through self-tuned mechanism is also explained. The analysis also includes PV-battery
source dynamics, which establishes ...

In photovoltaic parald inverters, the harmonic circulating currents caused by factors like the difference
between the output voltage waveform, the dead time dispersion settings or nonlinear load ...

Unique pitfalls in parale three-level T-type inverters (3LT2 Is) are potential zero-sequence circulating
currents (ZSCCs) which are more complex than parallel two-level inverters and can cause ...

2.2 Circulating Current Caused by Switching States. The path of the circulating current in the parallel inverter
is divided into two groups based on the inclusions of the voltage source. The first group of current paths does
not have any voltage sources when the switching states S x1 and S x2 are similar. The second group of current
paths has DC voltage sources ...

One of the hardware solutions to restrain circulating current is the transformer located at the output of the
inverter [9]. It provides additional galvanic isolation and diminishesthe DC ...

As new energy sources such as photovoltaic and wind power account for an increasing proportion of the
power grid, it has become a popular trend to expand power capacity and improve efficiency as well as
reliability by paraleling multiple grid-connected inverters in areas such as photovoltaic power generation
[1,2,3].However, in the case of directly ...

Many simple and sophisticated controllers are suggested in [16, 17] to enhance the performance of traditional

adaptive techniques by changing the inverter's equivalent output impedance to reach the reactive power
average.However, the complex computation is the method's drawback. Circulating current suppression
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techniques are currently based on a...

The interleaved active neutral point clamped nine-level (ANPC-9L) inverter can be used in 1500V
photovoltaic power generation because of its advantages of low voltage stress, high equivalent ...

Grid converters play a central role in renewable energy conversion. Among all inverter topologies, the current
source inverter (CSl) provides many advantages and is, therefore, the focus of ...

It is shown in this doctoral dissertation that the circulating current can also be obtained by a common-mode
voltage measurement, and a communication-free method of controlling the circulate current between
parallelconnected inverters is developed and verified. Mikko Purhonen Minimizing Circulating Current in
Parallel-Connected Photovoltaic Inverters Lappeenranta...

The most severe impact of the circulating current is at parallel inverters network due to line impedance
mismatch. With "N" number of inverters connected to the same PCC with different line impedances, there is
an increase in the difference of circulating current flowing to each inverter. Although DG inverter is an
intelligent system with ...

Therefore, the circulating current of the inverter is expressed as zero-sequence currents of each inverter, as
shown in Eq. (5). 2.2 Circulating Current Caused by Switching States The path of the circulating current in the
parallel inverter isdivided into ...

1 Introduction. Parallel-connected voltage source inverters have several advantages, such as low current
ripple, modularity, improved therma management, increased power capability, redundancy and easy
maintenance [1-22] addition, it has been shown in [] that the system has high efficiency with the
parallel-connected inverters.The paralld ...

This paper discusses definition and characteristics of circulating current in a parallel connected inverter
system. The circulating current in two parallel connected invertersisfirst defined. Then the circulating current
is generalized for N-paralel inverter system. Several MATLAB/Simulink simulations have been conducted to
investigate the circulating current in athree paralld ...

This paper proposes a two-layer global synchronous pulse width modulation (GSPWM) method for
attenuating the circulating leakage current of PV station with many inverters connected in paralle ...

Several contributions have been presented to deal with this problem in paralel two-level inverters
[4,5,6,7,8,9,10,11,12] . However, multilevel inverters offer several advantages compared with two-level
inverter, mainly, they are able to generate voltage wave-forms with less distortion and lower electromagnetic
interference [].A few papers have been addressed ...
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photovoltaic inverters connected in paralel. Keywords. photovoltaic farms; parallel inverters; circulating
current; modeling and control 1. Introduction In recent years the demand for electricity has increased. In the
future, the global electricity consumption is expected to continue growing significantly [1]. Moreover, the
prices of the

Along with the increasing of photovoltaic (pv) grid inverter, power grid is experiencing the huge test, the
technical index of the photovoltaic inverter directly determines the quality of the inverter output power, the
harmonic impact on power grid, in particular, can not be ignored, therefore, all countries in the world for the
grid inverter to set a series of grid harmonic standards, such as...

A novel circulating zero-sequence current-control method for common DC-source parallel inverter systemsis
proposed and implemented in FPGA.. The follower inverter can closely track the three-phase ...

current monitoring of the inverter or even that of the feed-in line. In the former case, this causes the inverter to
temporari ly disconnect from the utility grid, after which it will automatically revert to feed-in operation. In
the latter case, feed-in will ... the leakage current of a PV array to such events can be seen.

This paper presents a theoretical study with experimental validation of a circulating-current suppression
method for parallel operation of three-phase voltage source inverters (VSl), which may be ...

An improved CM circulating current model with detailed analyses of CMRCC is proposed, and the
performance of inverter-side currents and leakage current suppression is greatly improved. The improved LCL
filter is used in transformerless three-level photovoltaic inverter system for leakage current suppression.
However, the common-mode (CM) ...

The photovoltaic (PV) grid-connected converter (GCC) is a critical interface between solar energy and the
power grid. Improved efficiency is possible if severa PV GCCs have a common array bus. However, the dc
side shunt causes the circulation of a zero-sequence current, which will distort the GCC or even damage
semiconductor devices. The zero ...

The photovoltaic (PV) grid-connected converter (GCC) is a critical interface between solar energy and the
power grid. Improved efficiency is possible if several PV GCCs have a common array bus. However, the dc
side shunt causes the circulation of azero ...

To avoid circulating current among inverters more directly, a current-based droop controller is adopted as

analysed in Section 2. Thus, current measurement unit is used instead of a power calculation unit to convert
the...
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