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Abstract - Now a days the power quality is playing a major role in each and every aspect and as the utilization of the power 
is increasing tremendously, the generation also increasing which leads to the scarcity of the fossil fuels (coal, gas and oil). 
As the fossil fuels are mostly used for the generation of power, the rate of carbon dioxide in the atmosphere is increased 
drastically. To decrease this, researches are carried out on the renewable sources of energy for its effective usage. 
The point of this paper is that a shunt active filter gets supply from the  Photovoltaic cells, such that it supplies different 
loads.  In addition with the photovoltaic cells, artificial neural networks are also introduced into the network for voltage 
control and harmonics identification. The entire process was carried out on MATLAB/SIMULINK to obtain the desired 
results. 

 

Keywords - Renewable Energy Sources, Power Quality, Harmonics, Shunt Active Filter, Artificial Neural Networks.  

 

I. INTRODUCTION 

 

Solar power energy is the abundant available 

renewable source present in the world. Solar power is 

generating electricity from sunlight using photo 

voltaic cells. This photo voltaic or solar power 

generation has immense advantages such as noise 

free, vast availability, pollution free, and mainly 

renewable energy. 
A power system consists of different devices such as 

linear and non linear. These non-linear devices 

produce distorted current waveforms which results in 

harmonics. The harmonics which are produced in the 

system mainly affects the load and utility grid 

connected to it. Shunt active filters are brought into 

the system in order to overcome these power quality 

problems. In this paper, the research is carried out 

around the system configuration with an immediate 

coupling between the Photovoltaic cells and the shunt 

active filter utilized to impregnate the solar power 
into the utility network under settled Photovoltaic 

power conditions. The recommended model can also 

able to mitigate the current harmonics and also 

regulate the reactive power developed by non linear 

loads with the use of shunt power filter (SPF). 

 

II. MODELLING OF GENERATOR 
 

Over the last few decades, the consumption of power 

is increasing gradually day by day leading to the 

pollution and depletion to the ozone layer. These 

constraints made scientists to think about the 
renewable energy sources for power development. 

Photovoltaic cells are also one of the renewable 

sources which are designed and developed to 

overcome such problems. A Maximum power point 

tracking system (MPPT) is developed to harness the 

maximum solar energy. 

 
Photovoltaic generators generally comprise of a few 

modules interconnected in arrangement and parallel 

for a given conducting voltage. Photo voltaic 

generator modeling are then be developed with one 

diode or two diode systems. Here, we will consider a 

single diode model for easy understanding.   

 
Fig. 3: Single Diode Model 
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In the figure: 3, Rsh and Rs are shunt resistances and 

series resistances respectively. Idis the diode current  
Iph is the generated photo current of illuminated level. 

From this circuit. The output current can be expressed 

as 

 

I=Iph-I0(e V+RsI/Vt -1)- V+RsI/Rsh 

 

Similarly the output voltage is written as: 

 

𝑉𝑡=(𝐴∙𝐾∙𝑇−1)/q 

 

Where Vt is the output voltage,  K is the Boltzmann 
constant,A is the ideality factor, q is the elementary 

change and T is the photovoltaic cell temperature . 

The current through the photovoltaic cell at any 

condition can be given as 

 

𝐼𝑝ℎ=(𝐺/𝐺𝑟𝑒𝑓)[𝐼ph_ref+𝛼(𝑇−𝑇𝑟𝑒𝑓)] 

 

Where Tref  is the reference temperature which is 

considered as 25˚c. 𝐼ph_ref is the measured photo 

current at standard values. G is the solar radiance and 
Gref is taken as 1000w/m2. α is the temperature 

coefficient of short circuit or bypass current . 

As it is not possible to find the ambient temperature 

from the temperature sensor directly, it can be 
calculated with the help of following relation. 

 

T=Tamb +[(N0−20)/800] 

 

The VSI is controlled such that it can be utilized to 

infuse sinusoidal current into the grid for energy 

extraction from the Photovoltaic cells amid linear and 

nonlinear load conditions. Amid non linear load 

conditions, the voltage source inverter (VSI) can 

likewise be utilized as SPF for compensating 

harmonics and to control reactive power. 

 

III. ARTIFICIAL NEURAL NETWORKS 

 

A popular topology is used in the power system to 

mitigate the current harmonics namely multi layer 

feed forward neural network (MLFFNN). This 

topology consists of set of input neurons, two or more 

hidden layers which are intermediary neurons and the 

set of output neurons. 

Multi layer feed forward neural network model is 

most widely used in the power systems because of it 

great advantages in mitigating the current harmonics 
and controlling the applied voltage. 

 

The block diagram of a three layer MLFFNN is illustrated as follows. 
 

 
Fig. 4: Block Diagram of three layer MLFFN netwrok 
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In the fig.4: W is the weight matrices and p1, p2, p3 
are the bias vectors which are considered as free 

parameters. Artificial neural networks minimizes the 

divergence between the input function provided and 

the output variable.  The sum of weighted inputs and 

bias forms is given as input to the transfer function 

(f). 

 

The activation vector “a” is determined as: 

𝑎=Σ(𝑤.𝑥+𝑏) 

 

If the transfer function of tan-sigmoid is used in input 
layer and in the intermediate layer then 

𝑡𝑎𝑛𝑠𝑖𝑛(𝑎)=(2/1+𝑒−2𝑎)−1 

 

The output layer uses the pure linear transfer 
function. 

𝑃𝑢𝑟𝑒𝑙𝑖𝑛(𝑎)=𝑎 

 

The least mean square (LMS) error algorithm is used 

to deal with the training, in which set of desired 

network parameters are provided. 

{𝑥1,1},{𝑥2,𝑦2},………{𝑥𝑛,𝑦𝑛} 

 

The output of the network is calculated as 

𝑖𝑐𝑎∗=𝑖(𝑡)+Σ(𝐼𝑛1cos(𝑛𝜔𝑡−𝛼)+𝐼𝑛2sin(𝑛𝜔𝑡−𝛼)) 
 

Where”α” is the arbitrary angle,In1 and In2 are cosine 

and sine harmonic currents simultaneously, If(t) 

capacitor charging current. 

 

IV. SIMULATION AND RESULTS 

 

 

Fig.5: Simulink implementation for shunt active filter with Photo voltaic cell. 

 

This circuits consists of two hidden layers with 7 inputs and three outputs. The two hidden layers consists of 12 

neurons and the output layer consists of 3neurons. 
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Fig.6 :( a) load current of Phase A, 

(b) Harmonic spectrum  (with PV) of  Phase ‘A’ load current, (c) reference current of Phase A, (d) phase-a the supply current, (e) 

Harmonic spectrum with (PV)of Phase ‘A’ supply current. 
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Fig .10:(a) supply current of Phase A, (b) Harmonic spectrum without a (PV) for supply current of Phase A. 
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CONCLUSION 

 
In this proposed system, a direct association between 

the photovoltaic or solar cell and shunt active filter is 

developed to enhance the photo voltaic power. From 

the results obtained it is very clear that the proposed 

model can able to mitigate the harmonics and control 

the power with the use of ANN.  AS feed forward 

network is proposed in this model, it results in the 

current harmonics mitigation and enhancing the 

quality of power. 

Hence it gives an efficient solution with enhanced 

power quality for the growing demand of the power 

in near future. 
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