
Fully automatic multifunctional
photovoltaic inverter

Is a quasi-two-stage multifunctional inverter suitable for photovoltaic (PV) applications?

Abstract: A novel quasi-two-stage multifunctional inverter (QMFI) for photovoltaic (PV) applications is

proposed in this article. With the help of the quasi-two-stage architecture,part of active power can be directly

transferred from PV arrays to the grid or load within a single power conversion stage and hence improve the

efficiency.

 

How to choose a multifunctional inverter?

The rated power of the multifunctional inverter must be considerably higher than the peak power of the PV

array to ensure a significant increase in power quality under all environmental conditions. The trial-and-error

approach used to select the type and number of the membership functions is time-consuming and

labor-intensive.

 

What is a multifunctional PV system?

Recently,PV systems,in addition to their primary role,the injection of green power into the grid,are used for

current harmonics filtering and compensation of reactive power,hence the name multifunctional PV systems.

 

What is the control strategy of a PV inverter?

The control strategy guarantees the PV inverter to manage and perform its functions simultaneously(active

power injection,reactive power compensation,and current harmonic filtering) without overrating by limiting its

output current.

 

Can multifunctional grid-connected photovoltaic systems improve power quality?

Potential solutions of power quality issues in modern power grid. The main aim of this work consists of

proposing a new control strategy for multifunctional grid-connected photovoltaic systems (GCPVSs) to

enhance the power quality at the point of common coupling (PCC) while considering the inverter-rated

capacity.

 

What happens if a PV inverter operates below its rated power?

When the PV inverter operates below its rated power in terms of power injection,it is required to mitigate the

current harmonics at the PCC. The rest of the paper is structured as follows: Section 2 presents the description

of the system,including the PV array modelling and the development of the ANFIS based MPPT controller.

The multifunctional grid-connected inverter (MFGCIs) has drawn a significant attention among researchers

because of its ancillary services such as active power injection into utility grid ...

Smart inverters play a key role in the control and integration of DG into the power grid and provide advanced

functionalities. In this paper, an energy-based single-phase voltage-source smart ...
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The devices in the AX M2 series with built-in MPPT solar charge controller are 3000W / 5000 Watt

multifunctional inverters / PV chargers with the combined functions of an inverter and solar and battery

charger. ... (Automatic detection) Power Factor &gt;= 0.98 @ rated voltage (100% load) Output: AC output

voltage: 230VAC &#177; 5%: peak performance (5 ...

This article briefs about a smart multifunctional single-phase inverter control for a domestic solar photo

voltaic (PV)-based distributed generation that can work in both a grid-connected mode and an islanded ...

Recent works have addressed the ancillary services provided by multifunctional photovoltaic inverters. This

concept is based on the addition of extra functions to the conventional photovoltaic systems, such as harmonic

current compensation of nonlinear loads and reactive power support. However, it is important to ensure that

photovoltaic inverters work below the ...

medium and high voltage utility grid, multilevel inverters (MLIs) (Colak et al., 2011a), which came into being

in 1975, are rather suitable. With reduced harmonics and THD, ...

Recent works have addressed the ancillary services provided by multifunctional photovoltaic inverters. This

concept is based on the addition of extra functions to the conventional photovoltaic ...

The installation of photovoltaic (PV) system for electrical power generation has gained a substantial interest in

the power system for clean and green energy. However, having the intermittent characteristics of photovoltaic,

its integration with the power system may cause certain uncertainties (voltage fluctuations, harmonics in

output waveforms, etc.) leading ...

Abstract: A novel quasi-two-stage multifunctional inverter (QMFI) for photovoltaic (PV) applications is

proposed in this article. With the help of the quasi-two-stage architecture, part ...

In [19] the authors proposed an LVRT control strategy for the two-stage PV inverter to improve the THD of

output current. A variable DC-link voltage reference provides the LVRT functionality, but at the cost of

MPPT performance. A study in [20] proposes a PLL-less control of PV inverter, making it resilient to grid

fault. The study proposed a ...

Fully automatic production of photovoltaic inverter. DAHAI SOLAR, a renewable energy manufacturer

founded in 2011 and held by a central enterprise, boasts a substantial 5GW high-efficiency solar module

production capacity and an impressive 10GW silicon production capacity. ... Photovoltaic inverter-based

quantification of snow conditions . 1 ...

Cascaded PV inverters and fully powered electronic flexible arc-suppression devices share a similar topology.

... of the PV array Parameter Value VOC 2000 V Vm 1705.3 V ISC 35 A Pm 56.3 kW C 0.01 F The
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simulation solver was set to automatic a variable step size, with a minimum step size of 5 &#206;&#188;s. ...

(11): 8635-8645 [6] Darshni M S, Naimish Z ...

This paper presents a PV-inverter with low-voltage-ride-through (LVRT) and low-irradiation (LR)

compensation to avoid grid flickers. ... Even during fully illuminated solar. hours, the solar ...

Abstract: A multifunctional photovoltaic inverter system providing additional functionalities is introduced.

Beside the intrinsic injection of PV energy, improvement of power quality and ...

Recently, the multifunctional PV inverter presents itself as a solution with high effectiveness for the

aforementioned limitations [9], since its reactive power injection control allows the inverter to realize the PF

correction and consequently the grid voltage regulation.Moreover, as the inverter is generally close to the

consumer centers, it can provide ...

This work proposes a control strategy for a single phase photovoltaic system with a multifunctional inverter

which compensates harmonics and/or reactive power of the load.

The life consumption of a multifunctional PV inverter injecting the nominal power (5 kW) and compensating

harmonic current components is analyzed. The load connected to PV inverter has a 3rd, 5th or 7th harmonic

order current behavior. Those harmonics were selected for being the most common in single-phase systems.

In this scenario, the multifunctional PV inverter has been strongly discussed in the literature as an alternative

to improve grid power quality [4, 5]. In addition, some works propose methods to ...

The multifunctional operation of photovoltaic inverters consists in providing ancillary services to the grid,

such as reactive power injection, harmonic current compensation, frequency regulation and others. These extra

activities can cause higher electro-thermo-mechanical stress in the inverter components, affecting their

reliability.

The main purpose of PV systems is to generate active power. However, active power filter functionality,

voltage and reactive power support can be achieved with the use of multifunctional inverter in PV systems.

Inverters used in grid connected PV systems can be connected to the utility grid in series or shunt.

The multifunctional grid-connected inverter (MFGCIs) has drawn a significant attention among researchers

because of its ancillary services such as active power injection into utility grid while also serving as a power

quality conditioner. ... Wu, T. F., Nei, H. S., Shen, C. L., and Li, G. F., &#226;EURoeA single-phase two-wire

grid-connection PV ...

A multifunctional PV Inverter for a grid connected system ... (seasonal auto-regressive integrated moving

average with exogenous factors) and LSTM (long short-term memory) models. ...
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This indicates that the PV inverter side is fully capable of meeting the load''s requirements with MPC. To

show the reactive power compensation of proposed model RL load ... Meanwhile, the grid''s AC output power

has been introduced via an auto-transformer. The real-time application of the control logic employing Model

Predictive Control (MPC ...

The utility model discloses an intelligent multifunctional photovoltaic grid-connected inverter, and its circuits

include a DC/DC boost circuit, an inverter main circuit, an intermediate DC voltage sampling circuit, an

electrical network voltage current sampling circuit and an inverter output voltage current sampling circuit. The

signal output terminals of all sampling circuits are all ...

FU9000SI solar pump inverter is fully automatic, no need any setup before running. It is operated easily and

convenient maintenance. With automatic MPPT (Maximum Power Point Tracking), the efficiency of inverter

can reach ...

Multilevel multifunctional grid connected inverters (ML-MFGCIs) are new breed of power converter used in

large scale PV applications and have superior advantages such as ...

A novel quasi-two-stage multifunctional inverter (QMFI) for photovoltaic (PV) applications is proposed in

this article. With the help of the quasi-two-stage architecture, part of active power can be directly transferred

from PV arrays to the grid or load within a single power conversion stage and hence improve the efficiency.

Keywords Dynamic saturation, harmonic compensation, multifunctional photovoltaic inverter and reactive

power compensation. Abstract Single and three-phase photovoltaic inverters are essential ...

International Journal of Applied Power Engineering (IJAPE), 2022. To ensure enhanced reliability and

availability of electricity to consumers, grid-connected photovoltaic systems need to improve their power

quality, this paper uses a three-phase five levels cascaded H-bridge inverter in gridconnected mode to improve

the flexibility and efficiency of the photovoltaic system.

This paper examines the performance of three power converter configurations for three-phase transformerless

photovoltaic systems. This first configuration consists of a two ...

This paper proposes a novel strategy for a multifunctional grid-connected PV system to mitigate the current

harmonics and provide reactive power compensation while ...

Quasi-two-stage multifunctional photovoltaic inverter with power quality control and enhanced conversion

dfficiency. IEEE Trans Power Electron, 35 (7) (2020), pp. 7073-7085. 2020. Crossref View in Scopus Google

Scholar [3] Smadi I.A., Albatran S., Alsyouf M.A. Optimal control of a compact converter in an AC

microgrid.
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