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ABSTRACT 

The demand for the renewable energy sources (RES) is increasing in the recent years. This paper presents a 

model and an idea to make the RES more advantageous by calculating the amount of required power that would be 

consumed by the electrical appliances. Therefore, the system becomes optimal as the required amount of energy is 

calculated and used. As the Renewable Energy Sources are more valuable nowadays, the storage of energy makes 

the system more reliable. Thus the combination of the renewable energy systems and battery storage is preferred for 

residential as well as industrial applications to utilize the optimal amount of energy. 
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1. INTRODUCTION 

The traditional use of fossil fuels for energy sources leads to many environmental concerns so there is an 

increase in the expectations to search for the alternate solutions. The load shedding, higher electrical tariff, cross 

subsidies, the more frequent power outages and inconsistent power being generated also inclines the need to look for 

alternate approach. 

As the demand for electricity increases in the recent days, many industries and residents are looking for 

optimized way to generate energy. The Renewable Energy Sources will fulfill their needs when there is an increase 

in the demand for electrical consumption. 

The Renewable Energy is either directly or indirectly derived from sun.  

The Non Renewable Energy is the energy derived from fossil fuels. 

There are various types of Renewable and Non Renewable Energy sources available. The Table.1, gives 

more information on the types of Renewable and Non Renewable Energy Sources. 

In case of any failures in the renewable energy system or when the source for producing renewable energy 

is not sufficient to generate energy, the system becomes useless and it impacts the dependent applications. In such 

cases, the Hybrid Renewable Energy Sources (HRES) play a vital role. For example, the when there is not enough 

sunlight to generate energy and only the Solar panel PV is installed, there arises an issue of shortage in the energy 

generated.  

The HRES becomes applicable in this case, When Solar panel is used in combination along with the Wind 

turbines, the demanded energy generation is split between these two sources and thus the system is less dependent 

on one intermittent RES. This aids a high security to the energy supply. 

 The proposed system makes use of the solar panel / wind turbine to generate power and is being stored in 

the battery. This model supplies energy to the appliances based on the calculated amount of power that would be 

used. The embedded Real Time operating system in this model sizes the amount of energy that would be consumed, 

optimizes the energy consumption. 

Table.1. Types of Renewable and Non Renewable Energy Resources

Renewable Energy Sources Non Renewable Energy Sources 

Solar Coal 

Biomass Oil (Petroleum) 

Wind Natural gas 

Bio Fuels Tar Sands 

Derived from Gravity Tidal Power Energy Obtained 

from the Fission 

of Atoms 

Nuclear 

(Uranium) Hydro power 

Obtained from interior Earth Geothermal 

Working Principle of The Proposed System: The proposed model, helps to estimate the amount of energy that 

would be used by the electrical appliances in real time. The system adheres to the below two vital processes, 

 Sizing of electrical load requirement and 

 Optimization of the Renewable energy source to be used. 

Sizing of electrical load requirement: 

 The electrical load requirement is sent to the Ti-RTOS. 

 The information amount of Renewable Energy Source (Temperature, Wind speed) is available in this 

embedded Real time operating system. 

 

 

http://www.jchps.com/


Journal of Chemical and Pharmaceutical Sciences                                                            Print ISSN: 0974-2115 

JCHPS Special Issue 11: July 2017 www.jchps.com                                                                                      Page 105 

Optimization of the RES to be used: 

 Based on the load requirement and with the available values of the temperature and wind speed, the 

appropriate energy source is selected. 

 The Ti-RTOS in the system checks if the optimized source is selected.  

 When the selected combination of source energy is not an optimal one, the process iterates again from sizing 

so that the optimal energy source is selected. The Figure 1 explains the flow of these processes. 

 
Figure.1. Working principle of the Sizing of HRES System 

Design Layout of the Sizing of Res and Battery Systems Model: In this section, the design layout of the proposed 

model is elaborated. The wind turbine, Generator, Bi directional inverter and electrical load are connected to the AC 

bus of the system. The Solar panel, Battery storage systems are connected on the DC bus of the inverter where in   

Ti-RTOS is embedded. This schematic layout is described in the Figure.2.  

 
Figure.2. Schematic Layout of The Proposed System 

Components Involved and it’s Functionalities in the Proposed Model: The components involved in the proposed 

system are constructed with reference to the design layout discussed. The constructional block diagram of the system 

is shown in Figure.3. 

Wind Turbine the kinetic energy of the wind rotates the wind turbines blades where it causes a mechanical energy 

which in turn gets converted to electrical energy with the help of generator. 

Solar Panel the Solar panel works by allowing the photons, or the particles of the light to release the electrons from 

the atom, which in turn generates electricity. 

Bi-Directional Inverter The bidirectional inverter converts the AC power to DC power which gets utilized to charge 

the battery. This inverter also automatically checks for the supply of electricity (AC supply) and charges the battery. 

When there is no solar power, the inverter switches source as the Battery. 

Lithium Ion- Battery the batteries convert electrical energy into electro chemical energy and resumes for usage 

when there is interruption in the power supply. The lithium –ion batteries have higher life cycle when compared to 

the other conventional lead acid batteries. The lithium –ion batteries have higher charging / discharging cycles. 

Electrical Load Sensor the Electrical load sensors measure the load changes and send signal to the meters or 

programmable controllers or RTOS or computers. 

Ti-RTOS is a real time operating system provided by the Texas Instruments which negotiates the development of 

software coding to control the TI microcontrollers. It is a multitasking kernel platform to ease the use of device 

drivers and power management systems. 

Generator The generator converts the mechanical energy into electrical energy, in this context the generator is used 

to form a micro grid with the solar and wind power generation to form a distributed energy generation. The distributed 

energy generation may be in the means of AC or DC power or the combination of both. 
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Figure.3. Constructional Block Diagram of the Sizing of the HRES System 

2. CONCLUSION AND FUTURE WORK 

The model sizes the Hybrid Renewable Energy Source in real time with the various inputs as electrical load 

requirement and climatic data in the form of temperature and wind speed. So as to calculate the required amount of 

power to be utilized, the real time controller is designed to control the amount of energy supplied to the load which 

meets the load requirement as desired and optimized. The model can be made utilized in residential as well as 

industrial applications. 

 As a future work, the system can be designed to control vehicle-to-grid application as I have now proposed 

the Lithium-Ion battery model. 
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