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In order to better adapt to the variation in solar irradiation and to improve the efficiency 

of the photovoltaic generator, i.e. to maximize the power delivered to the grid. Several 

criteria’s for optimizing the efficiency of the photovoltaic system have been applied. 

Among them, the algorithms for tracking the optimal operating point of the photovoltaic 

panels that called Maximum Power Point Tracking (MPPT). In this article, a PV generator 

(GPV) has been connected to the power grid, as a result, direct consequence is in the 

deterioration of the voltage wave and thus the quality level of the energy supplied to the 

consumers. To overcome these problems of harmonic pollution, active power filtering is 

proposed as an efficient solution to improve grid power quality. This paper therefore 

proposes to examine the characteristics of an association between a photovoltaic generator 

(PVG) that aims at injecting active power into the electrical grid and a parallel active filter 

that has the task of eliminating disturbances present in this grid. The theory of the two-

phase method with Adaline harmonic extraction is applied for the extraction of the 

reference currents according to the DQ reference frame. Finite set mode predictive current 

control (FS-MPCC) applied on PAF has been proposed in order to compensate undesirable 

harmonic, and reactive power resulting from a non-linear load. A Global Maximum Power 

Point Tracking (GMPPT) algorithm based Adaline method has been suggested for 

extracting power from PVG. A simulation under Matlab/Simulink of the global system 

proves the robust performance capability of the suggested Adaline Neuro-Predictive 

(ANP) control to simultaneously provide harmonic current compensation, power factor 

correction and solar power energy injection into the grid.  
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1. INTRODUCTION

Photovoltaic (PV) solar energy has been considered 

currently among the most powerful sources of renewable 

energy. PV systems are not restricted only as power producers 

active through the electricity grid, but also help to improve the 

quality of energy. In the past, distribution networks behaved 

as passive elements in which power flows unidirectionally 

from the source substation to the end consumers. Due to the 

insertion of Photovoltaic Generators, power flows and 

voltages are impacted not only by loads but also by sources. 

As a result of these technical specificities of photovoltaic 

systems, the connection of PV systems to the grid can have a 

significant impact on the operation of the grid. In the proposed 

context, where the levels of power produced vary in large 

proportions, the rapid growth in the use of non-linear loads and 

their generalization in power grids tends to degrade the quality 

of electrical energy, mainly by injecting harmonic currents 

into the grid. The direct consequence is the deterioration of the 

voltage wave and thus the level of quality of the energy 

supplied to the consumers. To overcome these problems of 

harmonic pollution, active power filtering proves to be an 

adequate and efficient solution. The presence of power 

electronic interfaces can inject switching harmonics to the grid 

if the inverters are not equipped with efficient filters and 

robust control. Current inverters still contribute to the increase 

of current harmonics because they usually operate at reduced 

power, so the THDs are more important. For this purpose 

several researchers are contributing to the improvement of the 

quality of Energy. Azzam-Jai and Ouassaid [1] discuss a 

multifunctional photovoltaic grid-based shunt active power 

filter (PV-SAPF) using a neural control strategy for diphases 

currents. the control strategy aims to use the PV-SAPF for 

dampening harmonic currents, controlling the DC link voltage 

and compensating the reactive power. The paper [2] presents 

the modeling of a PV inverter operating as an active filter (AF). 

The control of the PV inverter is based on a PI controller 

applied in the dq reference frame to control and extract 

harmonic currents. The principle of this work is based on the 

compensation of the fundamental reactive power and the non 

fundamental distortion power due to the non-linear loads 

connected in the local grid. Serghine et al. [3] describe a 

combination of a grid-connected PV system with a parallel 

active filter. In this work, the authors propose a classical 
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control strategy based on the instantaneous p-q theory used to 

control the voltage source inverter. The model aims 

simultaneously to provide active and reactive power to the grid. 

Two operating controls are used to control the grid-connected 

photovoltaic system [4]. The first one is the current control that 

regulates the current in the PCC (point of common coupling). 

The second one is the voltage control which is used to obtain 

the output voltage of the PV. The main drawback in this 

method that the maximum power point will rapidly follow the 

evolution of the PV grid and in the case where there is a 

problem in the DC bus regulation we can't have a better 

tracking. In this work PV architecture with a tidy chopper 

structure and a single inverter was adopted to ensure the PV-

grid combination. It should be remembered that this 

architecture allows, on the one hand, flexibility of the MPPT 

control and, on the other hand optimization of the installation 

cost and the number of interactions between the grid and the 

PV installation since we are limited only to a single DC/AC 

converter for connection to the grid. This later function both 

as a PV-grid interface system and as a PAF.  

The contributions in this article are:  

- The control applied to the DC-DC step-up converter with 

the implementation of an MPPT algorithm into a PV grid-

interconnected system.  

-The control applied to the inverter using a PAF. 

 

 

 
 

Figure 1. Complete configuration model of the photovoltaic generator - Parallel Active Filter (PVG-PAF) 
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Figure 2. Global scheme of GPV-FAP 

 

The Synchronous Reference Frame (SRF) theory combined 

with the Artificial Neural Network (ANN) using the Adaline 

method is applied to extract the reference currents, while a PI 

regulator is proposed for controlling the DC capacitor voltage 

after the extraction of the maximum power. For the generation 

of the control signal, the Finite State Mode Predictive Current 

Control (FS-MPCC) is applied to the PAF using two levels 

Voltage Source Inverter (2l-VSI). For extracting the power 

from the PVG, an Adaline-type MPPT algorithm is used which 

allows increasing the efficiency of the system. The 

combination PVG-PAF composed of a PVG [5], a DC-DC 

boost converter, a DC link capacitor, a 3-phase DC-AC 

inverter, a filter inductor, a grid and a non-linear load like is 

shown in Figure 1. This system is verified under 

MATLAB/Simulink and as results, the simulation is 

confirmed. In addition, both steady-state and transient 

characteristics are thoroughly analyzed for each of the control 

algorithms discussed above. After comparison of the P&O 

algorithm with Adaline, it was found that Adaline has 

improved dynamical performance and considerably reduces 

the problem of oscillations that arise upon application of the 

P&O algorithm when responding to sudden weather changes. 

Moreover, it was found that maximum power extraction 

velocity and precision are generally improved with this 
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technique. The results show also the efficiency of the 

photovoltaic compensation system where the Total harmonic 

distortion (THD) component with the source current has been 

reduced from 26.26% to 0.96% after filtering with Adaline 

Neural Predictive control (ANPC), and to 1.64% with P&O - 

Hystérésis Control (PHC). Following, this introductory 

paragraph (section 1), the present paper has been organized 

according to this structure. In section 2, a description of the 

proposed system PVG-PAF including: a PVG modeled by an 

electronic circuit, a DC-DC boost converter, an MPPT 

controller type Adaline. Section 3 introduces the Proposed 

Neuronal - Finite Set Mode Predictive Current Control (FS-

MPCC) implemented in a PAF. Results of the simulation of 

the control proposed schemes have been given in section 4 and 

final remarks are given in section 5. 

 

 

2. PV PANEL CONNECTED TO THE GRID THROUGH 

A PARALLEL ACTIVE FILTER  

 

2.1 Description of the proposed system PVG – PAF 

 

The studied configuration consisting of a PVG connecting 

to the DC bus of a two-stage three-phase voltage source 

inverter (2S-VSI). An electrical grid feeds power to a non-

linear load consisting of a PD3 rectifier with a resistor in series 

with an inductor. In this structure, there is also a DC-DC steep-

up converter combined to the MPPT control. The synoptic in 

Figure 2 illustrates this configuration. 

 

2.2 Modeling of electronic PVG 

 

In this paper, a solar cell electronic circuit to emulate the 

operation of a photovoltaic (PV) cell is presented as shown in 

Figure 3 [6]. The equation representing the current and voltage 

relationship of the PV cell is given as follow [6-8]: 

 

 
 

Figure 3. Potovoltaic cell (single-diode) 
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where, Iph is the photocurrent PV module, I𝑠 is the saturation 

current of the PV module, R𝑠 represent the serie resistor, R𝑝 

represent the parallel resistor. Is,Smc  the reverse saturation 

current, Isc,smc  the short circuit current per cell,  Is  the 

saturation current of the PV cell, Vt is the thermal voltage of 

the cell, n is the diode ideality factor, k is the Boltzmann's 

constant (1.3806503 10-23 J/K), V is the voltage of the diode, 

q is the charge of an electron (q= 1.610-19 C), ki is the current 

coefficient, kv  is the Voltage coefficient, Voc  is the open 

circuit voltage at the nominal condition. 

 

2.3 DC/DC boost converter 

 

A Boost converter [7, 9] is classified according to the mode 

of the inductor’s operation, as it is the element responsible for 

raising the current to store it in the capacitor. Thus, it can 

generate high voltage at the output and deliver it to the load. A 

model of the equivalent circuit is given by the Figure 4. The 

relation between the Boost's input and output voltages is as 

follows: 

 
1

1

load

pv

V

V 
=

−  
(4) 

 

 
 

Figure 4. DC-DC boost converter 

 

2.4 MPPT PV control system based Adaline 

 

The MPPT control technique proposed is an adaptive neural 

controller type Adaline for application to a DC-DC step-up 

(boost) converter. The Adaline is an intelligent control consists 

of a single neuron with linear activation function like is shown 

in the Figure 5, whose output is calculated as [10]: 

 

z(k) ( (k))f v=
 (5) 
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The separator planes of the classes have as equation [11]:  

 

0 0T

i iw x w+ = 1,...,i m =
 

(8) 

 

Supposing that the activation is linear and the input bias is 

neglected, the formula is as follows: 

 
3

0

(t) (t) (t) (t)i i

i

z y w x
=

= =
 

(9) 

 

Hence f is the activation function, 𝑣(𝑘): activation function, 

b: value of the bias, xi input signals, p(t) represents network 

inputs over time, wi is the synaptic weight vector, z(t) is the 

neural network output, y(t) is the weighted sum of the inputs 

and weights before the activation function and k indicates the 

delay time compared to the first input data. The most common 

error function is the Man Square Erreur (MSE), by developing 
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the Eq. (7), the network response can be obtained from the first 

instant of time. Let us take the following input-output torque: 

p(t), d(t) presented at time t. With p(t)𝜖 [ p1, p2, …, pq ] is the 

representation of the network inputs. d(t) denotes the output 

desired vector [11]:  
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The output of the Adaline is calculated as a function of p(t) 

at time t giving as follow [11]: 

0( ) ( ) w ( ) ( ) Z(t)T T

i i i iy w t p t t X t= + =
 

(12) 

 

Through the adjustment of the weights Xi the error can be 

minimized as given by: 

 

( ) (t) y ( )i i ie t d t= −
 (13) 

 

The mathematical expectation of the square of the error that 

the LMS algorithm consists of minimizing, taken on all the 

pairs: [Pk, dk] for k=[1, 2, …, q] [11] is: 

 

( )2 2( ) ( (t) y ( ))i i iE e t E d t = −   
(14) 

 

The flowchart given in Figure 6 illustrates a proposed 

MPPT regulator concept using an Artificial Neural Network 

(ANN) type Adaline. 

 

 
 

Figure 5. Scheme of the Adaline controller 

 

 
 

Figure 6. Flowchart of the suggested algorithm based on a combination of Adaline and P&O 
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3. PROPOSED NEURONAL- FINITE SET MODE 

PREDICTIVE CURRENT CONTROL (FS-MPCC) 

APPLIED TO A PAF 

 

The neural-finite set model technique proposed in this part 

is a Predicted harmonic currents control. This suggested 

technique is based on the identification of harmonics using 

adaptive neural controller type Adaline. Predictive current 

control of the finite set model requires measurements on grid 

voltages Vs, DC bus voltage Vdc and nonlinear load currents 

ilabc. In addition, the DC bus voltage is regulated as a function 

of the reference power generated by using an Adaline-type 

neural regulator. The voltage loop of the DC link applies a 

single PI regulator in order to keep it fixed to a reference value 

of (200 V). The reference harmonic currents  

𝑖𝑓𝑎,𝑏,𝑐
∗
 are calculation method based on the extraction of the 

harmonics with the Adaline in the DQ reference frame. Then, 

a calculation cost function is formulated containing a desired 

control system after predicting the currents measured by the 

PAF 𝑖𝑓𝑎𝑏𝑐(𝑘 + 1)  for a one-ahead step prediction. These 

quantities have been expressed in orthogonal coordinates (α, 

β) of the currents after the Concordia transformation. When 

the cost function developed in each sampling time has been 

optimized for the set of seven voltage vectors to which the 

inverter applies to the load, a voltage vector that minimizes the 

cost function is applied to the terminals of the PAF. This 

procedure will be repeated at each (K+1) sampling instant. 

 

3.1 PAF modelisation 

 

A PAF is a bi-directional current converter connected in 

parallel with the grid using a passive filter (Lf, Rf). Figure 7 

[12] shows the system under study. The load current (il) was 

calculated as the sum of the PAF injection current (𝑖𝑓 ) and the 

line current (𝑖𝑔 ) for the three phases [11-14]. The voltage 

equation for each of the three phases can be given as [12, 13]: 
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Figure 7. Principle scheme of a PAF 

 

For the DC side we have [12, 13]: 

dc
dc a fa b fb c fc

dV
C S i S i S i

dt
= + +

 

(17) 

 

where, Sabc=(Sa, Sb, Sc) represent three commutation states of 

the three branches of the inverter. if=(ifa, ifb, ifc) represent the 

PAF injected current, they are provided by [14]:  

 

.f s

dif
lf V V Rf if

dt
= − −

 
(18) 

 

Vs=(Vsa, Vsb, Vsc) are the 3- phase grid voltages ( without 

taking into account the passive grid filter) and Vf=(vfa, vfb, 

vfc)represent the inverter output voltages as given by [14]:  

 

. ,f dc abcV V H S=
 

(19) 

 

Vdc is the voltage of DC bus, H is the switching inverter 

matrix. 
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3.2 Theory of the two-phase method based on the 

extraction of harmonics with Adaline in the DQ reference 

 

In this work we have proposed to identify the harmonics 

with the synchronous reference frame (SFR) [15, 16] method 

combined with Adaline or what is called the two-phase method 

[17]. Consider the case of the three-phase polluted current 

equation, written as follows [18]: 
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From where it can be modelled according to the following 

relationship [18]: 
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where, T32: represents the passage matrix in the αβ reference, 

P(wt): represents the passage matrix in the DQ reference. iD 

and iQ represents the currents in the DQ reference. The currents 

in the αβ frame that represent the first transformation part are 

given by the following equation [18]: 
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Using the park transformation on currents in Eq. (23), we 

obtain [18]:  
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These biphase currents consist of two terms, a DC and an 

AC component. We have [18]: 
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and 
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The calculated reference harmonic currents are given as 

follow: 
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with 𝑖�̅�  and 𝑖�̅�  are the DC components which constitute the 

fundamental currents in the reference frame DQ. 𝑖�̃�and 𝑖�̃� are 

the AC components which constitute the harmonic currents in 

in the reference frame DQ. Figure 8 shows the identification 

structure of the harmonic currents in the DQ reference frame, 

two Adaline are used instead of a Low Pass Filter (LPF) to 

extract the harmonic currents. From Eq. (24) the two currents 

can be written separately as follows [18]:  
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with the vector notations, Eqns. (28) and (29) can be written 

as follows [18]: 
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and  
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(35) 

 

The two vectors XD(t) and XQ(t) represent the inputs of the 

two Adaline. The two vectors 𝑊𝐷
𝑇  and 𝑊𝑄

𝑇  represent the 

weights of the two Adaline. According to Figure 8 [18] there 

are two Adaline arrays each with its own weight W0(k), the 

first one estimates the Direct component of the two-phase 

current through the D axis, the second one estimates the DC 

component of diphase current along the Q axis. We can also 

find the alternating components given by 𝑖�̃�  and 𝑖�̃� 

representing the harmonic currents along the two axes D and 

Q. 

 

 
Figure 8. Structure of diphase method based on the extraction of harmonics with Adaline in the DQ reference frame 
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Figure 9. FS-MPCC principle scheme applied to 2L-VSI 

 

3.3 Predictive current control applied to PAF 

 

Finite set model predictive current control (FS-MPCC) 

represents an advanced strategy to control Power Inverters 

[19]. The model used is based on a mathematical analysis 

system to predict their future behaviour [19]. Then, a cost 

function must be defined in order to select an optimized 

controlling action [19-21]. Figure 9 illustrates a diagrammatic 

representation of the Predictive Control Strategy applied to the 

PAF, where [14]: if*(k) represents the reference harmonic 

current identified by the diphase method based on the 

extraction of harmonics with Adaline in the DQ reference 

frame. if(k) represent the m measured values at time k and 

if(k+1) represent the predicted m-state values corresponding 

to n switching states possible at time k+1. The error between 

reference values and predicted values is achieved to minimise 

the cost function as well as the switching states of the inverter 

[19, 21].  

Subsequently, commutation signals corresponding to the 

selected switching state, S, will be applied directly to the 

inverter. In one-step forward prediction k+1, a Euler approach 

is used to predict the harmonic currents resulting from the 

discretization of Eq. (18) injected by the PAF using a sampling 

time Euler approximation. For the implementation in real time, 

predictions in two steps k+1, k+2 will be used in order to 

compensate the time delay within the measurement chain. 

Predicted harmonic currents (also called filtered currents) in 

the three phases have been given in [14, 22] as follow: 
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Lf Lf
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In order to determine the best of the 7 voltage vectors [19] 

that should be applied in the next k+1 sampling cycle, the cost 

function must be reduced to a minimum. In our study for 2-

level VSI current control, a simple cost function that 

minimizes the root MSE between the identified reference 

harmonic currents and the currents predicted by the PAF is 

defined in absolute value. Filter currents are considered to be 

controlled in an actual abc frame given by [14, 22]:  

 
* * *(k 1) if (k 1) (k 1) if (k 1) (k 1) if (k 1)c a a b b c cF if if if= + − + + + − + + + − +

 
(37) 

 

where, 𝑓𝑎
∗(𝑘 + 1) , 𝑓𝑏

∗(𝑘 + 1) , 𝑓𝑐
∗(𝑘 + 1)  are the reference 

harmonic currents of phases 'a, b', c' identified based on the 

extraction of harmonics with Adaline in the DQ reference 

frame.  

with at the instant (K+1) 𝑓𝑎
∗(𝑘 + 1) = 𝑖𝑓𝑎

∗(𝑘). 

 

 

4. SIMULATION RESULTS  

 

To investigate the feasibility of predictive current control 

using a finite set model on the PAF [23], the global control 

scheme given in Figure 10 [24] is implemented on the 

Matlab/Simulink. 

In this part, the system proposed is validated by simulations 

with the Matlab/Simulink. The PVG is composed of 72 PV 

modules connected in series based on the FSM 145W-24 PV 

panel. Optimal parameters applied to the proposed GPV-FAP 

system are presented in Table 1. Figure 11 presents the 

irradiation profile at a fixed temperature of 25℃, Figure 12 

presents the power extracted from the PVG by the P&O 

method which shows oscillations around MPP as well as 

energy losses at each step change of irradiation compared to 

the Adaline based neural method. This latter gives good results 

as shown in Figure 13, with no energy loss and no oscillations 

around MPP. Moreover, the Adaline-based algorithm quickly 

achieves the expected PPM within a short period of time. 

Figure 14 and Figure 15 show the DC voltage (𝑉𝑑𝑐) and its 

reference (𝑉𝑑𝑐−𝑟𝑒𝑓). Figure 14 confirms that the Adaline-based 

PI neural regulator works very well because the 𝑉𝑑𝑐  signal 

follows its reference. It can also be seen that at each change of 

irradiation the 𝑉𝑑𝑐 signal try to follow the irradiation profile 

but it quickly returns to its reference 𝑉𝑑𝑐−𝑟𝑒𝑓  without energy 

loss in comparison with Figure 15 which shows a degradation 

of signal energy quality in function of oscillations with a 

classical PI regulator based on the P&O control. The DC link 

voltage dynamic is demonstrated when the filtering step is 

introduced at a reference voltage value of 200V. 

As a result, the DC bus voltage controller with an Adaline-

based PI has a good synthesization due to the fact that the 

voltage followed its reference. Figure 16 shows the active 

energy injected into the grid through the Adaline-based neural 

control as well as the compensation of the reactive energy. For 

a sampling time of 10-4, Figures 17, 18 show the performance 

of the system under study before filtering and activation of the 

predictive control. The grid currents before filtering appear 

highly distorted with no sinusoidal waveform with a high THD 

of about 26.26%. The non-linear load absorbs non-sinusoidal 

currents as shown in Figure 17. Like appear, currents from 

three-phase source are distorted and unsynchronised to 

respective voltages. The PVG-PAF system allows injecting 

the solar power from the PVG to the grid, it injects currents 

into the PCC which are equal to the calculated reference 

currents 𝑖𝑓𝑎𝑏𝑐_𝑟𝑒𝑓  (see Figure 19), but in opposite phases as 

illustrated in Figure 20. Both the injected current and the 

reference current of the PVG-PAF are monitored with nearly 
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negligeable error such as shown in Figure 21. The 

improvement reason for highly distorted with no sinusoidal 

waveform is that the harmonics generated by these no-linear 

loads circulate in electrical grids and can disturb the normal 

operation of certain electrical equipment or even cause their 

destruction. These harmful effects can appear instantaneously 

or occur with a delay for both the distributor and the users. It 

is for these reasons that the filtering of current and voltage 

distortions is suitable solution. 

In addition, the filter currents approach their references, 

which means that FS-MPC represents a strong control 

technique in this type of application. When PAFs are 

implemented, grating currents show up in sinusoidal 

waveform according to the imposed irradiation profile (see 

Figure 22), as do the sinusoidal waveform source currents 

imposed by the PVG-PAF, as shown in Figure 23. Figure 24 

shows the steady state for the grid voltage and current with 

perfect synchronization which proves the unity of the power 

factor with a low THD current (%) of about 0.96% with the 

Adaline Neuro-Predictive Control (ANPC) as shown in Figure 

25, in comparison to PO-Hystérésis Control (PHC) with a 

THD current (%) of about 1.96% as shown in Figure 26. 

 

 

Table 1. Parameters of the proposed PVG - PAF 

 
Parameter Value 

Typical peak power (Pmpp) 145W 

Voltage et peak power (Vmp) 34.4 V 

Current at peak power (Imp) 4.2A 

Short-circuit current (ISc) 4. 7A 

Open-circuit Voltage (Voc ) 43.5V 

Temperature coefficient of Isc (∝) 0.0065% /°C 

Temperature coefficeint of Voc (𝛽) -0.36099% /°C 

Series cell (N𝑠) 72 

Parallel cell (N𝑝) 1 

Inductor in the boost converter circuit (L) 0.2H 

Capacitor in the boost converter circuit (C𝑒) 10 e-6F 

Capacitor in the boost converter circuit (C𝑠) 1000 e-6F 

Power supply voltage Source 𝑉𝑠 220 V 

Frequency 𝑓𝑠 50 HZ 

Grid line impedance (𝐿𝑠, 𝑅𝑠) 3.55e-3H, 0.4 Ω 

APF inductor Lf 15e-3H 

DC Capacitor Cdc 1100 e-6 F 

DC Voltage Vdc 200 V 

Nonlinear load resistor side Rl 6 Ω 

Nonlinear load inductor side Ll 20 e-3H 

Sampling Time Ts 5e-06s 
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Figure 10. Global scheme of PAF control system based on neural FS-MPC control 

 

 
 

Figure 11. Irradiation profile 

 
 

Figure 12. Maximum power extracted using P&O algorithm 
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Figure 13. Maximum power extracted using Adaline 

 

 
 

Figure 14. DC regulated voltage control using a PI Adaline 

based neural controller 

 

 
 

Figure 15. DC regulated voltage control using a conventional 

PI regulator 

 

 
 

Figure 16. Active power injected into the grid using Adaline 

MPPT algorithm 

 
 

Figure 17. Load current 

 

 
 

Figure 18. a) Source currents before compensation, b) THD 

before filtering 

 

 
 

Figure 19. Reference current identified by the two-phase 

method 

 

 
 

Figure 20. Compensation current 
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Figure 21. Reference current and compensation current 

(phase a) 

 
 

Figure 22. Current profile after filtering according to 

irradiation profile 

 

 
 

Figure 23. Courant de source après compensation 

 

 
 

Figure 24. Power factor correction after compensation 

 
 

Figure 25. a) Source currents after compensation using 

Adaline Neural Predictive control (ANPC), b) THD after 

filtering 

 

 
 

Figure 26. a) Source currents after compensation using PO- 

Hystérésis Control (PHC), b) THD after filtering 

 

Table 2 compare the THD current (%) of the proposed 

method with recent works.  

 

Table 2. Comparison of THDi in % of recent methods with 

suggested method 

 
Works  Approach  THDi% 

[25] Proposed synergetic  1.03 

[26] R-load with Grid+SAPF 2.48 

[27] Modified SRF theory-based control 3.7 

[28] Hysteresis Current Controller (HCC) 1.74 

[29] DPC proposed controlrol 1.33 

The 

proposed 

work  

Proposed Neuronal- Finite Set Mode 

Predictive Current Control (FS-

MPCC)  

0.96 

 

 

5. CONCLUSION 

 

This work involves a multifunctional grid-interconnected 

PV system using a three-phase PAF to improve the quality of 

electrical energy. Thanks to the PVG-PAF system, the 

electricity produced by the PVG is injected into the grid. Then, 

the transmitted power is processed by eliminating harmonic 

currents and compensating reactive power to correct the power 

factor. Indeed, the control system developed seeks three 

objectives: (i) transmit extracted active power from the PVG 

to the AC grid; (ii) filter the load current harmonic and reactive 

power components; (iii) regulate the DC bus voltages. 

In this work, the theory of the two-phase method based on 

the extraction of harmonics with Adaline is proposed, as well 

as, a predictive current control is suggested to control the PAF 

with 2L-VSI associated to a non-linear load. A MPPT using 

ADALINE is applied to a DC/DC step-up converter to extract 

the maximum power of PVG. The feasibility of the proposed 

system is confirmed by simulation using Matlab/Simulink. An 
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evaluation study with a global MPPT P&O algorithm using a 

classical hysterisis control inverter is compared to the Adaline 

Neuro-Prédictive (ANP) control in a constant non-linear load 

and sudden variable irradiation profile. As a result, the 

proposed control proves its robustness with a THD of 0.96% 

for the Adaline Neuro-Prédictive (ANP) control against the 

classical one with a THD of 1.64% for PO-SFR-Hystérésis 

(PSH) control as specified by the IEEE 519-1922 norm.  

As conclusion, these results affirm the robustness of the 

proposed PVG-PAF using ANP control strategy. 
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