
Design of LC inductor for photovoltaic
grid-connected inverter

How a LCL filter is used to connect an inverter to the grid?

A LCL filter is often used to interconnect an inverter to the utility grid in order to filter the harmonics

produced by the inverter. This paper deal design methodology of a LCL filter topology to connect &#224;

inverter to the grid, an application of filter design is reported with m-file in Matlab.

 

What is a L filter in a grid-connected inverter?

An L filter or LCL filter is usually placed between the inverter and the grid to attenuate the switching

frequency harmonicsproduced by the grid-connected inverter. Compared with L filter,LCL filter has better

attenuation capacity of high-order harmonics and better dynamic characteristic [2,3].

 

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.

 

Do grid-connected inverters have a minimum DC-side voltage limit?

Owing to the inherent characteristics of grid-side inverters,a minimum dc-side voltage limit usually existsin

grid-connected inverters. To solve this problem,this study proposes a convenient method of designing a novel

LCL circuit for a grid-connected inverter,based on an LCL filter.

 

Can an LCL filter reduce DC-side voltage limit in a grid-connected inverter?

To solve this problem, this study proposes a convenient method of designing a novel LCL circuit for a

grid-connected inverter, based on an LCL filter. The primary goal is to reduce the minimum dc-side voltage

limit, while maintaining a considerably low harmonic content in the grid-side current.

 

What is the best coupled inductance for PV inverters?

The best coupled inductance can then be determined by observing the minimum power loss from Pc (EUR). It

is observed from Figs. 6a and b that the best coupled inductances for 1.5 and 2.5 kW PV inverters are 3.58 and

2.92 mH,respectively.

This paper proposes filter design guideline for single-phase grid-connected PV inverters. By analyzing the

instantaneous voltage applied on the filter inductor, the switching ripple current ...

As the traditional resources have become rare, photovoltaic generation is developing quickly. The

grid-connected issue is one of the most importance problem in this field. The voltage source inverter usually

uses LC or LCL as the filter. LCL filter, which can reduce the required filtered inductance and save the cost, is

adopted to connect the grid in this paper. ...
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In this paper, the mathematic characteristics of LC, LCL filter, series and parallel damping LCL filters will be

described with their design to apply in 3-phase PV grid-connected inverter.

Abstract: This study presents a coupled-inductor single-stage boost inverter for grid-connected photovoltaic

(PV) system, which can realise boosting when the PV array voltage is lower than the grid voltage, converting

dc voltage into ac voltage, feeding current to the grid with high-power factor and maximum power point

tracking (MPPT) together.

To assess the effectiveness of the proposed optimal LQR tracking control with integral action, extensive

MATLAB/Simulink simulations were performed for a three-phase grid ...

According to the manual description of the SB 1700E inverter, when the grid impedance is higher than 1.25 ?,

or the grid voltage exceeds the range between -15% and +10% of the nominal grid voltage or the grid

frequency exceeds the range of 0.2 Hz, the SB 1700E inverter is disconnected from the main grid within 0.2

sec. Inverter limitations were tested ...

Balasubramanian A.K. and John V.: ''Analysis and design of split-capacitor resistive-inductive passive

damping for LCL filters in grid-connected inverters'', IET Power Electron., 2013, 6, (9), ...

Design Guide: TIDM-HV-1PH-DCAC Grid Connected Inverter Reference Design Description This reference

design implements single-phase inverter (DC/AC) control using a C2000(TM) ...

The electrical energy injected into the grid depends on the amount of power extracted from the PV system and

the efficient processing of this power by the inverter. The grid and PV energy ...

A LCL filter is often used to interconnect an inverter to the utility grid in order to filter the harmonics

produced by the inverter. This paper deal design methodology of a LCL filter ...

This study proposes an adaptive control algorithm for grid-connected PV inverters to suppress the resonance

condition excited by grid inductance variation, resulting from the ...

An LCL-filter draws much attention in grid-connected applications, but the design faces challenges.The LCL

and controller parameters are interdependent and inter-restricted as the grid current quality and control ...

1.This topology is general use in three-phase PV grid-connected inverters. Where dc U is the voltage of DC

bus, dc I is the current of DC bus, S1~S6 six-switch made up three-phase inverter, 1 L, s C, 2 L made up
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third-order LCL filter[1]. Fig.1. Topological structure of three-phase PV grid-connected inverters with LCL

filter. Fig. 2.

Generally, the PV system grid connected is affected from issues of instability and disturbances when the

design of the inverter controller is not suitable and robust. Conforming to the grid behaviour and the operating

conditions, the choice of the control strategy of the PV system plays an important role to ensure an accurate

functionality of the power electronic ...

advantages in reducing switching losses on inverter-side inductor and switching stress on switch stack [17].

The others described that bigger grid-side inductance than inverter-side inductance is good to reduce costs of

both inductors, because core for inverter-side inductor is more expensive than grid-side inductor [18].

Fig. 2 shows a typical inverter positive half-cycle current waveform that is composed of a fundamental current

component (i b) and a ripple current component (i r).If a smaller coupled inductance was chosen, the ripple

current magnitude would be magnified and thereby compounding the associated inductor power loss at

switching frequency.

Three-phase grid system becomes an important part of the photovoltaic power voltages of loads are u sa, u sb,

u sc and currents of three-phase generation Based on this background, grid connection grid inductors are i a,

ib, ic . techniques of T-Type three-level grid-connected inverter with an LCL filter is studied in this paper.

Grid connected inverters (GCI) are commonly used in applications such as photovoltaic inverters to generate a

regulated AC current to feed into the grid. 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

solution for the residential PV inverters with a higher reliability and reduced power loss. In this paper, a

systematic parameters design method for LCL-LC filtered grid-connected photovoltaic (PV) system using

capacitor voltage feedback scheme is proposed. By using this method, the controller parameters and active

damping feedback coefficient ...

The inductor-capacitor-inductor (LCL) filter is used to lower the high-frequency switching noise of a

grid-connected inverter (GCI). However, a robust design of the LCL filter is ...

Owing to the inherent characteristics of grid-side inverters, a minimum dc-side voltage limit usually exists in

grid-connected inverters. To solve this problem, this study proposes a convenient method of designing a novel

...

2.1 System Description and Modeling. Figure 1 illustrates a single-phase voltage-source inverter connected to

the power grid through an LCL filter. L 1 is the inverter-side inductor, C is the filter capacitor, and L 2 is the

grid-side inductor. Generally, the power grid at the point of common coupling (PCC) is modeled by a voltage
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source v g in series with a grid ...

A photovoltaic (PV) grid-connected inverter converts energy between PV modules and the grid, which plays

an essential role in PV power generation systems. When compared with the single-stage PV grid-connected

inverter, the two-stage type, which consists of a front-end stage dc-dc converter and a downstream stage dc-ac

inverter, as shown in Fig. 1, ...

choosing the grid-side and inverter-side inductances of the LCL filter in this study. Experimental results from

various ratings of the grid-tied single phase inverter validate the feasibility of the ...
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