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1 INTRODUCTION 

Electricity is required for day-to-day activities and output. The power system is divided into four parts: power generation, transmission, conversion, and 

consumption. It is difficult to set up transmission and transmission systems for minimal power demands on isolated farms, forest farms, and islands. In 

addition, hurricanes and other catastrophic occurrences will continue to wreak havoc on the grid. Global warming is a major worry, and switching to 

renewable energy as a source of energy is an effective approach to minimize fossil fuel emissions. As a result, it is vital to construct a renewable energy 

system independent of the grid for these reasons. One of the advantages of combining multiple power sources is that it can deliver long-term power in 

regions where conventional power systems cannot. They are useful in a variety of applications, however due to their non-linearity, hybrid energy 

systems have been proposed as a way to solve this problem and increase performance. To maximize production and energy management, hybridization 

entails mixing several energy and storage units in the same strategy. Wind solar hybrid systems use a combination of renewable energy sources, such as 

wind and solar, to generate electricity. Solar panels and small wind turbine generators are used to generate electricity in this setup. 

Because wind and sun energy complement each other, the system can create electricity virtually all year round. Wind aero generator and tower, solar 

photovoltaic panels, batteries, cables, charge controller, and inverter are the major components of the Wind Solar Hybrid System. The Wind-Solar 

Hybrid System creates electricity that may be used to charge batteries and run AC appliances via an inverter. The wind aero-generator is mounted on a 

tower that is at least 18 meters above ground level. Because of its height, the aero-generator receives more wind at a faster speed, generating more 

power. 
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II. THE NEED FOR RENEWABLE ENERGY 

Renewable energy is energy that is derived from natural resources such as the sun, wind, waves, or geothermal energy. These are renewable resources 

that can be recycled naturally. As a result, these sources of knowledge are regarded endless in comparison to the depletion of traditional fossil resources 

[1]. The worldwide power shortage gives clean or renewable energy a new drive to expand or mature. [2]. Aside from the global drop in fossil fuel 

transportation, another important reason fossil fuels aren't working is the pollution caused by burning them. In contrast, it is commonly known that 

renewable energy sources are cleaner than traditional energy sources, or that the energy produced has no negative effects on pollution 

 

 

 

III. METHEDOLOGY  

Standalone Photovoltaic System Components 

 

3.1 Photovoltaic cell 

A photovoltaic cell, also known as a photoelectric cell, is a semiconductor device that uses the photovoltaic effect to convert light into electrical energy. 

When the energy of a photon of light exceeds the band gap, an electron is emitted, and the flow of electrons produces current . 

A photovoltaic cell, on the other hand, is not the same as a photodiode. A photovoltaic cell is constantly forward biased because light falls on the n-

channel of the semiconductor junction and is turned into current or voltage signal. 

.3.2 PV module 

To meet energy demands, a number of PV modules are usually connected in series and parallel. Commercially available PV modules come in a variety 

of sizes (generally sized from 60W to 170W). A typical small-scale desalination unit, for example, demands a few thousand watts of power. 

3.3 PV modelling  

A solar array is made up of multiple photovoltaic cells connected in series and parallel. The parallel connection is responsible for raising the current in 

the array, whereas the series connection is responsible for increasing the voltage of the module. A current source and an inverted diode connected in 

parallel can be used to imitate a solar cell. It has its own resistance in series and parallel. The leakage current causes series resistance, whereas the 

impediment in the direction of electron transport from the n to the p junction causes parallel resistance. 

 

In this model we consider a current source (I) along with a diode and series resistance (Rs). The shunt resistance (RSH) in parallel is very high, has a 

negligible effect and can be neglected. 

The output current from the photovoltaic array is 

I=Isc-Id      ..(3.1) 

Id=I0(e^(q^(vd⁄kT) )-1)  ..(3.2) 
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where Io is the reverse saturation current of the diode, q is the electron charge, Vd is the voltage across the diode, k is Boltzmann constant (1.38 * 10-

19 J/K) and T is the junction temperature in Kelvin (K) 

 

From eq. 3.1 and 3.2 

I=Isc-I0(e(q(vd⁄kT) )-1)  

 

Using suitable approximations, 

I = Isc – Io (eq((V+IRs)/nkT) - 1)  

 

where, I is the photovoltaic cell current, V is the PV cell voltage, T is the temperature (in Kelvin) and n is the diode ideality factor.  

In order to model the solar panel accurately we can use two diode model but in our project our scope of study is limited to the single diode model. Also, 

the shunt resistance is very high and can be neglected during the course of our study. 

 

 

The I-V characteristics of a typical solar cell are as shown in the Figure 3.2. 

When the voltage and the current characteristics are multiplied we get the P-V characteristics as shown in Figure 3.3. The point indicated as MPP is the 

point at which the panel power output is maximum. 

 

 

 

3.4 Boost Converter As stated in the introduction, the maximum power point tracking is basically a load matching problem. In order to change the 

input resistance of the panel to match the load resistance (by varying the duty cycle), a DC to DC converter is required.  
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