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Abstract 

In today's technology-driven world, electricity is one of the 

most important things in our daily lives. Because we all 

don't know that renewable energy sources run out 

immediately. So it is time for us to shift our focus from 

conventional energy sources to unconventional energy 

production. The hybrid system can be used both in industry 

and at home. In this project we will generate electricity 

from unconventional and conventional sources. All 

renewable energy sources, such as solar energy, wind 

energy, are used to produce electricity in industry. This 

project deals with the use of a solar-electric-wind system 

in the design of a hybrid energy system. An algorithm is 

also proposed to be used to isolate an efficient power plant 

with a supercapacitor. This can reduce the need to maintain 

electrical cables and we can manage the load demand at 

very high times. The results show that the renewable 

hybrid energy system and it creates a pollution-free 

environment. This invention relates to a natural source 

method and a second source method for generating 

electrical energy. From all lines of research, such a system 

can be successfully implemented in any industry or 

location. 

Keywords : Solar energy , wind energy , Hybrid power 

system , Super capacitor , power saving etc.  

1. Introduction 

Renewable energy sources provide clean energy that is 

sufficient on earth. These renewable sources are obtained 

from land, water, sun, plants, etc. These sources are widely 

used in the production of electricity. Solar and wind power 

generation are attractive sources because they are 

environmentally friendly. A hybrid system is a mixture of 

different renewable energy sources such as solar energy, 

biomass electricity, wind energy, etc. In hybrid energy 

production, the produced power is first stored in the battery 

and then used to meet the energy demand. Today, the wind 

and solar energy system is growing rapidly, and the 

traditional energy source is depleting every day and 

disappearing in the coming years. So we must look for a 

new source of energy that is non-polluting and easily 

accessible. On sunny days you get  

energy from the sun and on cloudy days from the wind 

system.  

 A growing global problem related to rapid economic 

development and a relative lack of energy, because we all 

do not know that renewable energy sources are quickly 

running out. So it is time for us to use both conventional 

and non-conventional sources of energy to generate 

electricity. Today,  

 Supercapacitors are widely used. These high pressure and 

efficient energy storage devices are also known as 

ultracapacitors or electrochemical double layer capacitors 

(EDLC). Their favorable properties make them ideal for 

use in energy storage systems, including the ability to 

charge and discharge quickly without losing efficiency in 

the long term. The supercapacitor package can be used in 

a HESS (battery-supercapacitor system), which integrates 

various energy storage technologies with a specific control 

strategy that maximizes the benefits of each energy source 

used for overall efficiency. This project describes a brief 

overview of the advantages, characteristics, advantages 

and disadvantages of supercapacitor-based hybrid power 

systems. 

https://ijsrem.com/


          
       International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 05 | May - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM63922                                           |        Page 2 
 

2. Problem Statement 

• Renewable energy sources such as solar and wind are 

intermittent and cannot provide continuous, stable power, 

leading to unreliable standalone systems. 

• Traditional battery storage alone cannot handle sudden 

load fluctuations, resulting in reduced battery lifespan, 

increased degradation, and poor system efficiency. 

• Peak power demands create stress on batteries, causing 

overheating, frequent charging cycles, and higher 

maintenance costs. 

• Lack of an effective energy management strategy results 

in inefficient utilization of available renewable energy, 

causing power losses and system instability. 

• Remote and rural areas lack proper grid infrastructure, 

making reliable standalone energy systems essential but 

challenging to implement. 

• Absence of complementary fast-response storage 

devices like supercapacitors limits the system's ability to 

handle transient loads efficiently. 

• Existing hybrid systems often operate without optimized 

control algorithms, leading to improper load sharing 

between battery and supercapacitor units. 

 

3. Literature survey 

• Pritesh P. Shirsath et.al. 2016  [1],  In this paper, Wind 

and solar energy used for power generation, ease of 

availability and convertibility to the electric energy. This 

work covers realization of hybrid energy system for 

multiple applications, which runs under a designed 

circuitry to utilize the solar and wind power. This would 

create more output from the wind turbine during the winter, 

whereas during the summer, the solar panels would 

produce their peak output. Hybrid energy systems often 

yield greater economic and environmental returns than 

wind, solar, geothermal or trigeneration stand-alone 

systems by themselves. 

 

• Laukik Sanghavi et.al. 2016 [2],  In this Project they 

are trying to harness Vibration and solar energy and further 

use them to generate power. Since both the sources have 

their own disadvantages so they make it a combination of 

both the energies so as to remove the limitations and 

increase the efficiency. To get maximum efficiency this 

kind of systems should be installed in busy crowd places 

such as railway stations, malls, bus stops and busy 

footpaths.  

 

• Yatin Sharma et.al. 2017 [3],  In this research paper, it 

investigated and observed the feasibility of applying 

piezoelectricity for converting the mechanical vibrations of 

roadway to generate useful electricity. They have also 

investigated the practicability of employing solar 

concentrators to enhance the output power of the solar 

panel to a considerable level.  

 

• K.Aneelkumar et.al. 2017 [4], The objective of this 

project is to generate power continuously from the 

renewable energy resources. Here the renewable energy 

resources used in this project are solar power and rain 

water. This project is based on the principle of using hybrid 

mechanism of combining solar power technology with 

piezo electric power technology.  

 

• Bharat Raj Singh et.al. 2018 [5], In this research paper 

Developing hybrid systems is one of the most convenient 

and effective solution for producing electricity as 

compared to non-renewable energy resources. It is not only 

less costly but also it does not cause any harm to the 

environment. Another thing is that it can be used to 

generate electricity in hilly areas, where it is quite difficult 

to transmit electricity by conventional methods. 

Depending on the requirement its setup can be decided.  

 

• Bhusari Priya Govind et.al. 2015 [6], This paper 

implements an efficient way to power generation system, 

using solar power. Solar energy system is used to collect 

maximum power from sun. this proposal is to use the solar 

panels implemented in this project more efficiently and to 

carry out a realistic experimental approach to enhance the 

solar output power to a significant level and piezoelectric 

energy harvesting circuit.  

 

• Li Wang et.al. 2018 [7], This article will propose a 

highly efficient green energy-saving charging station 

designed for the electric vehicles. This paper argues and 

designs a set of integrated power supply electric vehicle 

charging station integrating solar energy photovoltaic 

power generation, wind energy utilization, battery energy 

storage technology, high efficiency DC-DC conversion 

and other new energy applications, which not only 

improves the utilization of new energy sources, but also 

avoids the impact of new energy access on the stability of 

the grid. 
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• Jagruti Gowardhan et.al. 2022 [8], This Paper explain 

relative accomplishment Hybrid Solar-Wind powered 

charging station using Buck and Zeta converter to balance 

the DC voltage. Proposed system analyze in MATLAB 

Simulink environment. In the world of electrical 

technology Electric vehicles play an essential role in 

energy saving and emission reduction of harmful 

greenhouse gases.  

 

• Nilesh Dhongade et.al. 2022 [9], This project describes 

the solar and wind energy-based charging mechanism 

(SWCM) to generate the power for charging the battery 

packs of Evs (electric vehicles). The renewable charging 

station consists of both the wind generator and PV (solar 

photovoltaic) modules. The wind energy-based charging 

mechanism immensely reduces the requirement of fossil 

fuels to generate electricity, resulting in reduced CO2 and 

CO-related emissions.  

 

• Haiying Li et.al. 2013 [10], In this work, a hybrid 

solar-wind powered charging station was designed to 

provide electricity for the electric vehicles according to the 

wind and solar condition of the coastal areas in Tangshan. 

The key components including wind turbines, PV modules, 

batteries, an inverter and other controllers were considered. 

In order to determine the capacities of the components, 

LPSP was used as a control condition to obtain the 

configurations achieving the demand energy and the costs 

of every configuration as the other control condition were 

calculated to optimize the system. 

 

4. Block Diagram 

 
Fig.1. Block Diagram of system 

5. Working 

• The solar panel generates DC power from sunlight and 

supplies it to the boost converter, which steps up the 

voltage to the required level for efficient charging and load 

operation. 

• The boosted power is first directed to the supercapacitor, 

which stores energy rapidly and provides immediate power 

support during sudden load changes or peak demand 

conditions. 

• Simultaneously, the main power grid acts as a secondary 

input source and charges the battery when solar energy is 

insufficient or unavailable. 

• The battery supplies stable and continuous energy to the 

load, ensuring uninterrupted operation under normal 

conditions. 

• The main controller continuously monitors system 

parameters using voltage and current sensors to regulate 

charging and discharging of both the battery and 

supercapacitor. 

• Based on sensor feedback, the controller intelligently 

decides power flow—activating the supercapacitor for 

transient loads and utilizing the battery for steady-state 

supply. 

• The LCD display provides real-time system information, 

including voltage, current, and state-of-charge values, 

enabling user monitoring and system diagnostics. 

 

6. Components Specification 

• Solar Panel (12v25w)  

Solar energy is that energy which we get from the sun in 

form of radiation. It does not cause any kind of pollution, 

it is inexhaustible. It is available free of cost. A solar cell 

is used to convert solar energy into electric energy, it is also 

known as photovoltaic cell. 

 

• Arduino Uno (12v)  

The Arduino Uno is an open-source microcontroller 

board based on the Microchip 

ATmega328P microcontroller and developed 

by Arduino.cc. The board is equipped with sets of digital 

and analog input/output (I/O) pins that may be interfaced 

to various expansion boards (shields) and other circuits.  
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• LCD Display (5v)  

A liquid crystal display (LCD) is a thin, flat panel used for 

electronically displaying information such as text, images, 

and moving pictures. 

LCD stands for Liquid Crystal Display. LCD is finding 

wide spread use replacing LEDs (seven segment LEDs or 

other multi segment LEDs). 

 

 

• DC to DC boost Converter (Regulated 12v)  

A boost converter (step-up converter) is a DC-to-DC 

power converter that steps up voltage (while stepping 

down current) from its input (supply) to its output (load). 

It is a class of switched-mode power supply (SMPS) 

containing at least two semiconductors (a diode and 

a transistor) and at least one energy storage element: 

a capacitor, inductor, or the two in combination. 

 

• Current Sensor (5v)  

A current sensor is a device that detects and converts 

current to an easily measurable output voltage, which is 

proportional to the current through the measured path. 

There are a wide variety of sensors, and each sensor is 

suitable for a specific current range and environmental 

condition.  

 

• Inverter (12v DC to 220v AC)  

As we know that most of the electrical appliances require 

AC voltage, so first the DC output of the batteries will be 

converted into AC voltage with the help of an inverter and 

then it will be transferred to the loads. The inverter must 

be having over voltage protection, reverse polarity and 

short circuit protection.  

 

• Supercapacitor (12V)  

A supercapacitor (SC), also called an ultracapacitor, is a 

high-capacity capacitor, with a capacitance value much 

higher than other capacitors but with lower voltage limits. 

It bridges the gap between electrolytic capacitors and 

rechargeable batteries. 

 

• Inverter  

An inverter is an electrical device that converts direct 

current (DC) to alternating current (AC); the converted 

AC can be at any required voltage and frequency with the 

use of appropriate transformers, switching, and control 

circuits.  

 

 

• PCB’s Board 

 

A printed circuit board (PCB) mechanically supports and 

electrically connects electrical or electronic components 

using conductive tracks, pads and other features etched 

from one or more sheet layers of copper laminated onto 

and/or between sheet layers of a non-conductive substrate. 

 

7. Working flow Diagram 

 

 

Fig.2. Flow Diagram 
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8. Advantages 

• In the rainy and winter season, the amount of solar 

radiation is not enough, but in this season, wind energy 

and the main electric system fill the energy.  

 • Due to fluctuations in the power regime, in the absence 

of wind and mains electricity, power is obtained from 

solar panels.  

 • Low operating  and maintenance costs make it 

economical.  

 • Used in any place, be it  remote  or inhabited.  

 • Efficient electricity production  

 • Objects powered by solar and wind energy are 

beneficial to the environment, because they reduce  

carbon and other harmful emissions into the environment 

by approximately 90%. 

 

9. Scope of the Project 

• It is a design method to achieve maximum conversion 

efficiency of the turbine to deliver maximum power to 

the load, battery in  a standalone wind system.  

 • Saves space.  

 • Does not require fuel. 

 

10. Conclusion 

The project gives a clear picture of the main energy source 

of solar-wind and  hybrid  grid. And replacing the battery 

with a new power plant supercapacitor based on the power 

supply is a simpler technique. This work will take place 

considering the hybrid electric system, which will be 

completed in the near future. The performance of the 

proposed centralized energy management strategy  with 

interleaved conversion steps is investigated and validated 

under different real-time scenarios. These scenarios consist 

of different weather profiles covering a 24-h horizon and 

different alternating hybrid power load conditions. As we 

know, the hybrid system has a higher unit cost, but it makes 

efficient use of available resources. This hybrid system can 

also  recover from  accidental or unwanted situations. The 

hybrid system can also fill remote and rural areas with 

energy. So it is clear that a hybrid system is a better choice. 
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