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ABSTRACT 

 
Energy demand is growing rapidly and the use of renewable energy sources plays an important role in reducing the gap 

between supply and demand. The introduction of multiple power electronics and non-linear loads is added to the network 

and causes power quality problems. The problem of lack of energy and the problem of the quality of energy can be solved 

at the same time using the inverter connected to the renewable sources grid system. This research work presents the 

design and implementation of a hybrid renewable energy system that allows a cost-efficient and sustainable energy supply 

of the loads. The integration of the solar system with the network is rather complex and expensive. With this construction 

proposal, however, it is not only possible to create an economical and simple hybrid system, but also a reliable, efficient 

and economical system. A charge controller is designed with a maximum power point tracking technique using a particle 

swarm optimization method 
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1. INTRODUCTION 

The stand-alone wind power system cannot meet the constant load requirements from hour to hour throughout the year due to 

large fluctuations in wind speed amplitude. Therefore, energy storage systems are necessary for each of these systems to meet 

the performance requirements. Usually, the storage system is expensive and the size must be kept to a minimum so that the 

renewable energy system is profitable. Hybrid power systems can be used to reduce the need for energy storage. 

 

1.1 DISTRIBUTED GENERATION 

The first power systems were DG systems designed to meet the needs of local areas. The development of technology and the 

increase in energy demand have led to the development of large centralized networks linking regions and entire countries. 

Full load DG applications showed greater benefits in terms of power and performance as well as reducing transmission 

losses. GDs are very suitable for a specific location and for specific applications because they require a short construction 

time and require little investment. It is defined on the basis of the size of the plant, which can vary from a few KW to MW 
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(10-50 MW). GD options can be classified as renewable or non-renewable sources from fuel sources. 

The DG, defined as a generation in or near the distribution centers, is recognized as an environmentally responsible, reliable 

and safe energy source, which not only has minimal negative social impacts, but also promotes the environment. Welfare. In 

recent years, for economic, environmental and political reasons, the traditional feeding system, characterized by the 

centralized production of mass energy and long-distance and long-distance transmission networks, supports the DG. For a 

sparse rural area, decentralized generation systems, which generate electricity for consumers and thus avoid transmission and 

distribution costs, are a better solution. The concept of DG was seen as production and distribution of decentralized energy,  

especially in rural areas. 

According to sources used for production in distribution centers or in the vicinity, they are classified as renewable and non-

renewable. 

                            

1.2 MODELLING OF PV ARRAY 

The photovoltaic system connected to the grid is a more reliable solution to increase the demand for energy. The network 

connection of a photovoltaic power generation system has the advantage of more efficient use of the generated energy. The 

PV systems are connected to the grid via the inverter, which converts the DC energy generated by the PV modules into 

alternating current. The inverter technology is very important to ensure a reliable connection and safe operation of the 

photovoltaic network. In general, inverters with controlled voltage sources are used to connect the RES to the network. This 

penetration of power electronic converters can create a danger to the network in terms of energy quality problems such as 

harmonics. These harmonics can cause the protection relays and other control devices to malfunction. Therefore, harmonics 

must be reduced. Active shunt power filters have been recognized as the most efficient harmonic compensation technique. 
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                                             Fig-1 Photovoltaic Interactive Shunt Active Power Filter System 

2. SOLAR-WIND RENEWABLE ENERGY GRID SYSTEM 

Grid connected wind-solar hybrid renewable energy system is simulated and analyzed in this research work. The overall 

block diagram of the system under discussion is shown in Fig. 2.  A conventional inverter is used for interfacing the 

renewable energy system with the grid. Here, inverter not only acts as an interfacing system for real power flow to the 

grid, but acts as a power quality improving device also. Control methods used for the system plays an important role in the 

performance of the inverter.The PV and wind system produces dc output voltage. For grid-connection of these two 

sources, different power electronic interfaces are required. The DC-shunted grid-connected hybrid PV /wind power 

system is used in this work. In the system under study, the output of DC sources are connected to DC/DC boost converter 

and the dc link voltage is regulated. AC output voltage of wind energy system is rectified using uncontrolled rectifier in 

the first stage and then a DC/DC boost converter is used to control DC link voltage. 

                          

 

                    

                                                                Fig-2 Solar-Wind RE System 
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3. HYBRID RENEWABLE ENERGY GRID SYSTEM WITH PSO-MPPT AND PI INVERTER CONTROLLER 

Grid connected hybrid renewable energy system is simulated and analyzed in this research work. The overall block 

diagram of the system under discussion is shown in Fig. 3.  The system consists of a solar panel, wind system and fuel cell 

system with particle swarm optimization with maximum power point tracking charge controller, battery packs, AC/DC 

converter (output voltage can be varied) and PI controller for power improvement. In this system, the load has been 

supplied by DC, not AC. Such as, grid synchronization, where Information about phase angle of the grid voltage is 

required to transfer the power from converters.In this research, the photovoltaic system realized consists of a single 

conversion stage in which the photovoltaic generator is connected directly to the inverter connected to the grid. The 

algorithm used to execute MPPT is based on the PSO method. In other words, the proposed PSO-MPPT technique is 

used to trace the global maximum power point (GMPP) of the photovoltaic array as they improve the overall 

performance of the photovoltaic system. 

                 
 

                 Fig-3 Hybrid RE System with PI Controlled Inverter 
 

4. RESULTS 

The proposed system presents power-control strategies of a grid-connected hybrid generation system with versatile 

power transfer. This hybrid system allows maximum utilization of freely available renewable energy sources like wind 

and photovoltaic energies. For this, an MPPT algorithm will be used for the system. Also, this configuration allows the 

two sources to supply the load separately or simultaneously depending on the availability of the energy sources. The 

turbine rotor speed is the main determinant of mechanical output from wind energy and Solar cell operating voltage in 

the case of output power from solar energy. Permanent Magnet Synchronous Generator is coupled with wind turbine for 

attaining wind energy conversion system.  
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                                 Fig-4.1MATLAB Simulink Model of Solar-Wind RE System with PI Controlled Inverter 

 

                              
 

 

 Figure 4.2: MATLAB Simulink Model of Controlled Inverter for Solar-Wind RE System 

                                                                                                         
 

                                                    Figure 4.3: DC Voltage obtained in Solar-Wind RE System 
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                                                        Figure 4.4: Power Obtained in Solar-Wind System RE System 

 
 

                              
 

 Figure 4.5: Current Obtained in Solar-Wind System RE System 

REFERENCES 

[1] Ali M. Eltamaly, M. S. Al-Saud, A. G. Abo-Khalil, "Performance Improvement of PV Systems’ MaximumPower Point Tracker Based on a 

Scanning PSOParticle Strategy", Sustainability, 12, 1185, 2020. 

[2] S. Rehman, MD. M. Alam, J. P. Meyer, L. M. Al-Hadhrami, "Feasibility study of a wind-pv-diesel hybrid power system for a 

village", Elsevier Renewable Energy, vol. 38, pp. 258, Febuary 2012. 

[3] A. M. Osman, Haruni Michael, Negnevitsky Md, Enamul Haque, A. Gargoom, "A Novel Operation and Control Strategy for a Standalone 

Hybrid Renewable Power System", IEEE Transactions on sustainable energy, vol. 4, no. 2, pp. 402-413, April 2013. 

[4] T. Salmi, M. Bouzguenda, A. Gastl, Ahmed Masmoudi, "MATLAB/Simulink Based Modelling of Solar Photovoltaic Cell",  International 

Journal of Renewable Energy Research, vol. 2, no. 2, 2012. 

[5] Accardo, L, Fioretto, M, Giannini, G & Marino, P 2006, ‘Techniques of PWM space vector modulation for the reduction of magnetic 

acoustic noise in traction motors’, International symposium on Power Electronics, Electrical drives, Automation and Motion, Taormina, 

pp. 1084-1089. 

http://www.shodhsangam.rkdf.ac.in/


SHODH SANGAM -- A RKDF University Journal of Science and Engineering 

 

 ISSN No. 2581-5806                     http://www.shodhsangam.rkdf.ac.in                   Vol.-04, No.-01, Feb-2021, Page 23 

 

 

[6] F. Liu, S. Duan, F. Liu, B. Liu, Y. Kang, "A Variable Step Size INC MPPT Method for PV Systems", IEEE Transaction on industrial 

Electronics, vol. 55, no. 7, pp. 2622-2628, July 2008. 

[7] W. Xiao, N. Ozog, W.G. Dunford, "Topology Study of Photovoltaic Interface for Maximum Power Point Tracking", IEEE Transactions on 

industrial electronics, vol. 54, no. 3, pp. 1696-1704, June 2007. 

[8] F. Ding, P. Li, B. Huang, F. Gao, C. Ding, W. Chengshan, "Modeling and Simulation of Grid-connected Hybrid Photovoltaic/Battery 

Distributed Generation System", 2010 China International Conference on Electricity Distribution, pp. 1-10, Sept 2010. 

[9] H. Sefidgar, S. A. Gholamian, "Fuzzy logic control of wind turbine system connection to PM synchronous generator for maximum power 

point tracking", Int. J. Intelligent Syst. and Appl., vol. 07, 2014. 

[10] S. Singh, L. Mathew, S.L. Shimi, "Design and simulation of intelligent control MPPT technique for PV module using MATLAB/ 

SIMSCAPE", Int. J. of Adv. Res. in Elect. Electro. and Instr. Eng., vol. 2, pp. 2278-8875, 2013. 

[11] N. A. Kamarzaman, C. W. Tan, "A comprehensive review of maximum power point tracking algorithms for photovoltaic 

systems", Renewable and Sustainable Energy Reviews, vol. 37, pp. 585-598, 2014. 

[12] A. Anurag, S. Bal, S. Sourav, M. Nanda, "A comprehensible review of maximum power point tracking techniques for photovoltaic 

systems", Int. J. of sustainable energy, vol. 35, pp. 478-501, 2016. 

[13] M.-F. Tsai, C.-S. Tseng, Y.-H. Hung, "A novel MPPT control design for wind-turbine generation systems using neural network 

compensator", IECON 2012-38th Annual Conf. on IEEE Indust. Elect. Soc., pp. 3521-3526, 2012. 

[14] M. A. Abdullah, A. H. M. Yatim, C. Wei Tan, "A study of maximum power point tracking algorithms for wind energy system", IEEE First 

Conf. on Clean Energy and Tech. CET, pp. 321-326, 2011. 

http://www.shodhsangam.rkdf.ac.in/

	Designing a charge controller with a maximum power point tracker using a particle swarm optimization method
	Naveen Kumar*1, Dr. Sanjay Jain2
	ABSTRACT

	4. RESULTS
	Figure 4.2: MATLAB Simulink Model of Controlled Inverter for Solar-Wind RE System
	Figure 4.4: Power Obtained in Solar-Wind System RE System
	Figure 4.5: Current Obtained in Solar-Wind System RE System

	REFERENCES

