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Does linear ADRC improve power quality in agrid-connected inverter?

In this study,a current control strategy was proposed based on linear ADRC for a grid-connected inverter with
an LCL filter to enhance power quality. The proposed strategy handles two issues of active damping and grid
voltage-induced distortion through the concept of overall disturbance rejection.

What is active disturbance rejection control (ADRC) in grid-connected inverters?

Abstract: In order to solve the problem of insufficient control performance of various traditional control
strategies in the complex environment of grid-connected invertersithe active disturbance rejection control
(ADRC) strategy based on the virtual synchronous generator(V SG) is proposed.

How to control a grid-connected inverter?

Some methods of improved ADRC have been proposed to control the grid-connected inverter. In [8 ],a
nonlinear ADRC controlleris provided to control the single-phase inverter. This controller has better immunity
performance than Pl control,but this control is only suited for the single-phase inverters.

Does amicrogrid inverter have alinear active disturbance rejection control (ladrc)?

In [9 ],a time-frequency voltage control strategy with linear active disturbance rejection control (LADRC) is
providedfor the microgrid inverters. However,this control strategy is only for the microgrid inverters operating
in islanding mode.

What isthe control strategy for Microgrid inverters?

However, this control strategy is only for the microgrid inverters operating in islanding mode. In [ 10, 11 ],
linear and nonlinear ADRC controllers are employed by the LCL three-phase grid-connected inverter to
strengthen the immunity and robustness of the inverter. However, the control only adopts the first-order
ADRC.

How does a grid-connected photovoltaic inverter work?

The mathematical model of a grid-connected photovoltaic inverter based on the VSG is built. The proposed
control strategy provides the inverter with more disturbance attenuation and provides rotational inertia. The
control strategy estimates and compensates the total disturbance and generates the reference active power and
reactive power by ADRC.

Wang, B., Shen, Z., Liu, H., Hu, J.: Linear ADRC direct current control of grid-connected inverter with LCL
filter for both active damping and grid voltage induced current distortion suppression. |[ET Power Electron.
11(11), 1748-1755 (2018) Article Google Scholar Download references

For grid connected inverter power supply systems with a single inverter structure, ... and it is not enough to
face complex working situations. ADRC isakind of controller, which can control the ...
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A grid-connected inverter's stability is easily influenced by the system"s internal and external characteristics,
especially when the grid-connected inverter is connected to the grid by an LCL filter, which complicates the
system ...

High-order filters, such as LCL, are more commonly employed in grid-connected inverters (Gcls) as an
interference element for the better attenuation of switching harmonics. However, LCL filters may have
resonance poles and antiresonance zeros in the frequency response with inverter side current. This may affect
the stability of the system and limit the ...

Hence, Fig 3 illustrates the block diagram of the first-order ADRC control system specifically designed for the
reduced-order LCL grid-connected inverter. To simplify the parameter setting process of the LADRC
controller, ...

A grid-connection inverter, the bridge between the photovoltaic array system and the power grid [3,4], is
critical in the power conversion and transmission process. For the grid-connected inverter, the double loop
control structure of the voltage outer loop and the current inner one is adopted [5,6,7,8].

Photovoltaic grid-connected power generation systems are easily affected by external factors, and their
anti-interference performance is poor. For example, changes in illumination and fluctuations in the power grid
affect the operation ability of the system. Linear active disturbance rejection control (LADRC) can extract the
"summation disturbance” ...

With a small short-circuit ratio (SCR), the grid-connected inverter is prone to low-frequency oscillation
instability due to the dynamic interaction between the phase-locked loop (PLL) and the weak grid.

The mathematical model of grid-connected photovoltaic inverter based on VSG is built. The proposed control
strategy provides the inverter with more disturbance attenuation and provides rotational ...

the inverter. Modeling of single-phase grid-connected inverter As depicted in Fig 1, the primary components
of the single-phase photovoltaic grid-connected inverter model include a DC-AC inverter and an LCL filter.
The DC-AC inverter converts the direct current voltage collected by the solar panel into the required
grid-connected alternating

Dynamic Modeling and Robust Control by ADRC of Grid-Connected Hybrid PV-Wind Energy Conversion
System. Imad Aboudrar, Corresponding Author. Imad Aboudrar ... a DC/DC converter, an AC/DC converter,
acommon DC bus capacitor, and a grid interface inverter with an RL filter. The PV generator is controlled by
the boost converter to track the ...

Simulation is carried out in Matlab tool, by building the model of grid-connected inverter and UPS inverter
with Pl, PR and ADRC. By comparing ADRC with PI control and PR control, it is proved that ADRC has
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better performance keeping the output of inverter stable in disturbing conditions.

According to the traditional voltage and current double closed-loop control mode, the inverter management
strategy for photovoltaic grid connection has insufficient anti-interference ability and slow response. This

paper ...

A robust optimized active disturbance regjection control (ADRC) based grid voltage sensorless current
controller is developed for an LCL -filtered grid-connected inverter (GCI) viaa predictive ...

Single-phase grid-connected inverters are widely used in residential photovoltaic grid-connected scenarios and
there are load switching and environmental disturbances in the grid-connected site at the same time. These
complex time-varying disturbance models are difficult to determine. The disturbance compensation method
has limited effect, and since the LC filter is of fractional ...

2 DISCRETE MODELING OF GRID-CONNECTED SYSTEM. This is the circuit topology of the LCCL
single-phase grid-connected inverter under the ADRC technology, asshowninFigurel. L 1,L 2,C1, C2are
connected in series and parallel to form an LCCL filter. C 1 and C 2 are also connected in series with passive
damping resistors R 1 and R 2 respectively. In the ...

Reference constructs models of single-phase UPS in grid-connected mode and islanding mode, respectively, ...
It can be seen from Fig. 5 that the three-phase inverter with ADRC in UPS consists of three-phase half-bridge
inverter circuit, filter, load, and controller. In the islanding mode of UPS, the output voltage need to be
stabilised at the ...

The objective of this work is to propose an active disturbance rejection control (ADRC) for a two-stage
grid-connected photovoltaic (PV) array.

maximum power point MPP. The grid is connected to the inverter via a filter and a DY transformer whose
secondary winding (high voltage) is connected to the grid. A filter consisting of aresistor ...

A typical renewable resources-based SPSS structure consists of a string of energy conversion systems (solar
panels, wind and tidal stream turbines, etc.) and energy storage systems connected to a DC bus through a
DC/DC or AC/DC converter, which implement the maximum power point tracking (MPPT) strategy [4],
[5].Then, the DC busis connected to ...

This study demonstrates that linear active disturbance rejection control (ADRC) is able to treat both resonance
damping and grid voltage induced current distortion as overal ...

Fig. 5 shows the schematic diagram of inverter with ADRC. ... "Linear ADRC direct current control of

grid-connected inverter with LCL filter for both active damping and grid voltage induced current distortion
suppression”, IET Power Electron., 2018, 11, pp. 1748-1755. Crossref. Google Scholar. 16.
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Impedance analysis is an effective method to analyze the oscillation issue associated with grid-connected
photovoltaic systems. However, the existing impedance modeling of a grid-connected photovoltaic inverter
usually only considers the effect of a single perturbation frequency, ignoring the coupling frequency response
between the internal control loops of a...

To verify the application of the designed controller in the LCL grid-connected inverter, the following is a
comparative analysis of Pl control, ADRC and RC-ADRC for the grid-connected current in the grid-connected
power ...
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