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Abstract 
 

This paper present a three phase electric power system is associated with 
solar panel framework for lessening power quality issues at the distribution 

network. Power quality issues, for example, high harmonic  in distribution 

system, low power factor ,transient voltage ,voltage flicker,active power  and 
reactive power influence the performance  of different sensitive loads. The 

key goal of this coordinated framework is to maintain voltage at the grid side 

under bad weather condition utilizing perturb and observe algorithm. 

Moreover, this incorporated framework adequately  transfer real power from 
the PV cluster  to the grid and these targets are accomplished through giving 

controlled switch pulses  to the MOSFET based VSC using perturb  and 

observe algorithm with quick convergence rate. The benefit of a MOSFET 
over a bipolar transistor is low drain source on resistance and high current 

limit. 
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1 Introduction  
 
 The principle of solar cells is to convert light energy  into electric energy 

and it have the significant demerits of huge capital price, little photo 

conversion strength and discontinuity [1]. The current-potential difference 
dependence of the sunlight based panel rely upon solar separation stage and 

temperature, that result in the amendment of the  maximum power point 

(MPP). In this, to enhance solar panel (PV) framework effectiveness, and  the 
period of the storage system, an embedded system based storage charge 

regulator of maximum power point tracker (MPPT) is formed for harvest the 

utmost power out there from the PV curve beneath given irradiance and 

weather conditions. Among numerous MPPT methods, perturb and observe 
(P&O) procedure offer fantastic outcomes and performance improvement. 

Regardless of whether the normal buyer may connect solar panel with private 

housetop congregations, sun oriented boards are accessible for a decent scope 
of uses, along with controlling individual contraptions, electronic gadgets and 

vehicle batteries  [2-4]. 

 The  perturb and observe method4 need variable power output within the 

region of the maximum power point still below steady state irradiance. The 
progressive electrical phenomenon methodology has the profit over 

the perturb and observe (P&O) methodology that it will establish the 

maximum power point without fluctuating around this value. Normally, P&O  
methodology  is utilized for pursue the MPPT [5]. During this strategy, a 

minor perturbation is developed to cause the power deviation of the PV 

module. The PV yield power is as often as possible determined and 
contrasted and the previous power data.  Maximum Power Point Tracking5 is 

an algorithm that encased charge regulators utilized for removing most 

offered power from PV module beneath sure conditions. The voltage at that 

PV module will create extreme power is named as maximum power point (or 
peak power voltage). Under variable environmental condition it doesn’t work 

efficiently are the demerits [6]. 

 Now a days school bells are operated by manpower .In market there are 
many clocks are available but it is usedto ring at particular time only. In this 

project there is no need for manpower it is operated automatic [7]. The main 

concept of the paper to develop a stand-alone solar PV powered electric bell 
(independent of Grid power).To design an improved energy harvest system, 

using a DC-DC converter to utilize the maximum solar insulation available. 

The main aim was to develop an efficient inverter to power the load and to 

design a controller and timer to control the operation and bell timings. 
Further the motto was to explore the suitability of Wi-Fi technology for 

communication and control [12]. 
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1.1 Related Works 
  

 In [7], the authors have proposed a three-phase grid incorporated sun 

power driven photovoltaic (PV) system by utilizing a control strategy hooked 
into a modified decorrelation normalizes least mean square (DNLMS) 

calculation,getting to improve its general execution below unfavourable 

conditions. 
 In [8], the authors [8] have planned the principle of the considered 

framework with the adaptive management calculation is to accomplish 

needed voltage at the point  of common coupling,adjustment of load,unity 

power factor issue and harmonics reduction. 
 In [9], the authors have projected a grid system voltage sensorless 

synchronization and management methodology for a device supplied with a 

LCL filter, estimating currently the converter current flows and also the DC 
voltage.  For analyzing the frequency, angle and magnitude of the grid 

system voltage discrete-time pole placement design methodology is used to 

form an adaptive full order observer. 

 In [10], the authors have projected the employment of a least mean fourth 
(LMF) based mostly calculation for single-stage three-stage network 

incorporated SPV2 (Solar Photovoltaic) framework. It conntains of SPV 

exhibit, VSC (Voltage Source Converter), three-stage grid and 
linear/nonlinear loads. 

 In [11], the authors have introduced a benchmarking of grid deficiency 

modes that will available in future single-stage PV frameworks. Therefore on 
delineate difficulties, the applicable synchronization and management 

techniques are talked concerning during this paper. 

 
2 Proposed System 
 

 Solar panels (PV) convert the sun's beams into electric power by 
energizing electrons in solar silicon cells exploitation the photons of light 

from the sun.  The power generated by PV is dc power. 

 The renewable energy solar source (dc source) cannot be directly 
connected to grid which acts as ac source. The voltage obtained from the 

panel is low during bad weather condition. By adjusting the duty ratio3 of the 

MOSFET the voltage is improved .The improved voltage level is fed to the 
converter. converter generates ac voltage from a dc voltage. The purpose of 

voltage source converter9 is to maintain the voltage at the distribution 

network and to improve the powerfactor by varying the switching pulse of 

the MOSFET as shown in Figure 1. 
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Figure 1. Block diagram of PV system integrated with main grid 

 

2.1.Perturb and observe Method (P&O)  
 

 Ordinarily, P&O technique is employed  for following the MPP. During 

this methodology, a small amount of perturbation is introduced to cause the 

difference in power of the PV module. The solar panel yield electric power is 

intermittently estimated and compared with the past power value. In the event 
that the yield power expands, a similar procedure is proceeded or else 

perturbation is reversed. In this method perturbation is given to the solar 

array or the cluster voltage. The solar panel voltage1  is extended or lessened 
to see whether the capacity of intensity is extended or decreased. Exactly 

when an extension in voltage prompts a development in power, this 

recommends the working purpose of the PV module is on the left of the 
MPP. Later additional perturbation is needed towards the right side to reach 

MPP. On the other hand, if associate expansion in voltage prompt a lessening 

in power, this implies the working point  of the PV module is on the right 

side of the MPP and subsequently further  perturbation towards the left side 
is needed to succeed in MPPT. The voltage obtained from the solar panel is 

unregulated dc voltage..In order to regulate the voltage duty ratio of the 

converter is adjusted by using MPPT controller .The change in voltage 
should satisfy the three condition ie. ∆V=0,∆V>0,∆V<0.If ∆V=0, again 

update the voltage value. If ∆V>0, it gives pulse to the MOSFET of the boost 

converter. 
 There are many digital watches beads on the market, but only rings at a 

particular time and it cannot be stopped up at certain times.The advantage of 

this design is that the bell sounds with a large degree of precision at the 

beginning of the each period without any distertroble so the manual task is to 
turn on / off the college bell depending on the period.[1] When the time is 
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equal to bell ringing times, the bell  will be operated. The basic design gives 
each school the opportunity to choose the appropriately. 

 

 

Figure 2. Flowchart of the proposed work  

 The flow diagram of the appropriate perturbs and observes algorithm for 

the charge controller is given in Figure 2. The parameter used for the analysis 

is voltage, current and power. In a system negative voltage value rarely 
occurs so that ∆V<0 does not occur. The MPPT algorithm rule is 

straightforward, easy to implement,less price and  accurate value.Proposed an 

idea of the cloud migration to find the possible risks or risk assessment in 

migration to cloud and the possible solutions [3] 

 
 
2.2. MOSFET Features  
  

 As growing demand for solar panels increases which in turn increase the 

usage of MOSFET. MOSFET is more compact and energy efficient 

electronics so that every possible milliwatt of energy generated from the sun 
is more and made available to use. 
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Figure 3. Representation of MOSFET symbol 

 

 Power MOSFETs are normally chosen for switching semiconductor 

devices in solar panels because they recommend a simple-to-drive choice that 
can be switched efficiently at high frequencies. A rating of 600V and 650V 

are typically used to guarantee sufficient ‘headroom’ for the safe handling of 

high voltage transients as shown in Figure 3. 
 The advantages of MOSFETs over BJT are power MOSFET doesn’t 

have the designed extra carrier concentration that manage the dynamic 

activities of the BJT. The quick switching time of the MOSFET is incredibly 
very less with temperature as compared to that of BJT. The upper switching 

speed of the MOSFET additionally offers lower switch losses. As opposed to 

the BJT that is current controlled, the MOSFET could be a voltage controlled 

and its high input impedance prompts low driver necessities.  Due to positive 
temperature co efficient of resistance, secondary breakdown phenomena is 

absent in the MOSFET. MOSFET has overcome the advantage of IGBT of 

higher commutation speed and at low voltage it has greater potency 
throughout the operation. Introduced a dynamic software based technique to 

monitor and control in energy management  [ 13]  

 

3. Experimental Results 
 
3.1. Simulation Model  
 

 The grid integrated system consist of PV array of 540Wp , MPPT 

controller, boost converter  of rating of 20kw and central inverter  of rating of 
250 kw as shown in Figure 4. 

 PV panel consist of small photo voltaic cells are connected together. 

Each cell has the capacity to generate 2.5V voltage based on the weather 

condition. The power produced by each panel is 87 watts with variable dc 
voltage . In order to get the fixed voltage MPPT is used .This Maximum 

power point tracker use perturb and observe algorithm to supply efficient 

voltage. A link capacitor of 470µF was utilized along side a filter inductor 
and capacitor of 2.2mH and 100µF, respectively. In boost converter 

MOSFET act as switch ,pulse width modulation pulse is given to the 

MOSFET, this pulse  vary the ON and OFF time of the MOSFET which in 
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turn vary the output voltage. Duty cycle of the MOSFET increment the 
voltages and reduces the losses in the converter. Duty ratio can be varied 

from 0 to 90% in each MOSFET. The power electronics component within 

the grid produces harmonic that causes transient state and have an effect on 
the power factor of the grid. So as to enhance the power factor PI controller is 

used along with the fixed P & O MPPT method and perturbation values are 

used. 

 

Figure 4. Experimental setup used for testing 

 

3.2. Simulation Result 
 

 Using MATLAB 2013a version  system model and also the dynamic 

response has been obtained. When load resistance matches with the source 

resistance by that time max power transfer10  from the source to the load 
 

 

Figure 5.  PV  panel voltage at dc bus 

 

Figure 6. PV panel current at dc bus 
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Figure 7.  PV panel power  at dc bus 

 

 The Figure 5 denote the voltage measured at the PV panel is 200 V, 

Figure 6 denote the current value is 2A at dc bus and Figure 7 denote the  
power value is 400 W is given as reference input to the controller . 

 Under variable temperature condition and irradiation condition , load 

resistance  parameter obtained from the solar panel fluctuate with respect to 
time In order to track the operating point P& O algorithm is used .  

 

 

Figure 8. AC grid voltage 

 

Figure 9. Inductive load at AC grid side. 

 

Figure 10. Inductive  Irradiation 1000w/m2   
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Figure 11. Solar panel voltage when irradiation 1000w/m2  

 Figure 8 denote the voltage measured at the ac grid side is 400V and 
Figure 9 denote the current flowing through the inductive load is 7A. Figure 

10 & Figure 11 represent the current flowing through the inductor  and the 

PV voltage when irradiation is 1000w/m2 at cell temperature of  25◦C. 
 

4 Conlcusion 
 
 The proposed Perturb and Observe algorithm for inductive load beneath 

dynamic behavior has been verified with the simulation results. The 

experimental setup has been tried to prove the potency of  dynamic behavior 
.P&O MPPT algorithm has been used to track the  maximum power 

extraction from solar through the estimation of reference dc link voltage that 

must be followed by the actual value.  Using proposed P &O algorithm 

steady state condition is achieved at quick convergence rate and dynamic 
behavior is studied.  This algorithm improves the performance of the photo 

voltaic system as well as it maintains the power factor at the grid side. 

 

References 
 

[1] S.Satishkumar and Dr M. Sasikumar, “Asymmetric hybrid  multilevel 

inverter with reduced harmonic using hybrid  modulation  technique, ” 

International Journal of Power   Electronics and Drive System , Vol 

11,pp.605-610, 2020. 
[2] Subarni Pradhan , Ikhlaq Hussain ,  Bhim Singh ,  and Bijaya Ketan 

Panigrahi, “Performance improvement of grid  integrated solar PV  

system using DNLMS Control  Algorithm,” IEEE Transactions On 
Industry  Applications, vol. 55, pp.78-91,2019. 

[3] K. Vijayakumar and C. Arun, “A Survey on Assessment of Risks in 

Cloud Migration”, International Journal of Applied Engineering 
Research, vol. 10 no.66 ,2015.  

[4] S.Satishkumar and Dr M. Sasikumar, “Diminution of  Harmonics in a 

Cascaded Multilevel Inverter Using Third  Harmonics Injection PWM 

Technique”, International Journal of Recent Technology and 

 
Integration Of Photovoltaic System With Main Grid Using Perturb and Observe 

Algorithm  10048



 
 

 

 

 
 

 

 
 

 

 
                    
 

 

 

Engineering , vol.8, no. 3,pp. 7493-7497, 2019. 

[5] Muhammad  kamran, M.Mudassar, M.Rayyan Fazal  and    M.Usman 
Asghar,“Implementation of improved Perturb & Observe MPPT  

technique with confined search space  for  standalone photovoltaic 

system”, Journal of King Saud University – Engineering Sciences,2018. 

[6] M.A.Elgendy , B.Zahawi and D.J.Atkinson,”Evaluation of    perturb 
and observe MPPT algorithm implementation  technique”, 

6thIETInternational conference on power  electronics,machines and 

drives, pp.1-6 ,2012. 
[7] Subarni. Pradhan, Ikhlaq Hussain, Bhim Singh, and B. K. Panigrahi  

“Modified VSS-LMS-based adaptive control for improving the 

performance of a single-stage PV-integrated  grid system”,  IET 

Science, Measurement and Technology, vol.11, no.4 ,pp.388-  
399,2017. 

[8] J. Kukkola and M. Hinkkanen “State Observer for  grid- voltage 

sensorless control of a converter equipped with an  LCL Filter:   Direct  
Discrete-Time Design”,IEEE Transaction on Industry, vol. 52,no. 4. 

pp. 3133 – 3145, 2016. 

[9] Rahul kumar.Agarwal, I. Hussain, and Bhim  Singh  “LMF- based 
control  Algorithm for single stage Three-phase grid  Integrated solar 

PVsystem”, IEEE Transactions on   Sustainable energy,  vol. 7, no.4, 

pp.1379-1387, 2016. 

[10] Pravina P, KavithaKumari K.S and Reena Joshi Vince V ,”Quality  
Conditioner Using Nine Switch Converter For  Power Quality     

Enhancement”, Journal Of Chemical and  Pharmaceutical Science, 

vol.8, no.2, pp 429-431, 2015. 
[11] K.S.KavithaKumari,Pravina.P,”Simulation of unified power   flow 

controller closed loop and interline power flow  controller for   closed 

and open loop using pspice”, International Journal of Applied 
Engineering  Research,2 015. 

[12] Y. Yang, F. Blaabjerg, and Z. Zou, “Benchmarking of grid  fault modes 

in single-phase grid-connected photovoltaic systems,” IEEE Trans. Ind. 

Appl., vol. 49,  no. 5, pp.  2167–2176, 2013. 

 
 
 
 
 
 
 
 
 
 

K.S.Kavitha Kumari et. al. 10049



 
 

 

 

 
 

 

 

                  

 

 

Biographies 
 

 
K.S.Kavitha Kumari is an Assistant Professor, Department of EEE, Aarupadai 

Veedu Institute of Technology, Vinayaka Mission’s Research Foundation, 

Chennai, Tamil Nadu, India. 

 

 
L.Chitra is an Associate Professor, Department of EEE, Aarupadai Veedu 

Institute of Technology, Vinayaka Mission’s Research Foundation, Chennai, 

Tamil Nadu, India. 

 

 
Adarsh Murali is a UG Scholar , Department of EEE, Aarupadai Veedu 

Institute of Technology, Vinayaka Mission’s Research Foundation, Chennai, 

Tamil Nadu, India. 

 

 
Arun Sasi is a UG Scholar, Department of EEE, Aarupadai Veedu Institute of 

Technology, Vinayaka Mission’s Research Foundation, Chennai, Tamil Nadu, 

India. 

 

 

 
Integration Of Photovoltaic System With Main Grid Using Perturb and Observe 

Algorithm  10050


	1Assistant Professor , Department of EEE, Aarupadai Veedu Institute of Technology, Vinayaka Mission’s Research Foundation, Chennai, Tamil Nadu, India.
	E-mail: kavitha.eee@avit.ac.in.
	2Associate Professor, Department of EEE, Aarupadai Veedu Institute of Technology, Vinayaka Mission’s Research Foundation, Chennai, Tamil Nadu, India.
	E-mail: chitra@avit.ac.in
	3,4UG Scholar ,Department of EEE, Aarupadai Veedu Institute of Technology, Vinayaka Mission’s Research Foundation, Chennai, Tamil Nadu, India.
	E-mail:3adarshmurali07@gmail.com,4aruns666777@gmail.com
	1 Introduction
	1.1 Related Works
	2 Proposed System
	2.1.Perturb and observe Method (P&O)
	2.2. MOSFET Features
	3. Experimental Results
	3.1. Simulation Model
	3.2. Simulation Result
	4 Conlcusion



