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Abstract- This project presents the design and 

implementation of a solar power system that harnesses 

solar energy to generate electricity. The system consists 

of solar photovoltaic (PV) panels, a charge controller, a 

battery bank, and an inverter. The design optimizes 

energy production by selecting suitable components and 

configuring the system for maximum efficiency. The 

implementation includes installation, testing, and 

monitoring of the system's performance. The solar 

power system provides a clean and sustainable source of 

energy, reducing reliance on fossil fuels and mitigating 

environmental impacts. The design and implementation 

can be tailored to meet specific energy demands, making 

it suitable for various applications, including residential, 

commercial, and industrial settings. 

 

I.INTRODUCTION 
 

The increasing demand for renewable energy sources 

has driven the development of solar power systems, 

which harness the sun's energy to generate electricity. 

Solar power systems offer a clean, sustainable, and 

environmentally friendly alternative to traditional 

fossil fuel-based power generation. With the 

decreasing cost of solar panels and advancements in 

technology, solar power systems have become a 

viable option for both residential and commercial 

applications. 

This project focuses on the design and implementation 

of a solar power system that can efficiently generate 

electricity and meet the energy needs of a specific 

load. The system will consist of solar panels, a charge 

controller, a battery bank, and an inverter. The design 

will take into account factors such as solar irradiance, 

panel efficiency, battery capacity, and load 

requirements to ensure optimal performance and 

reliability. The implementation of the solar power 

system will involve the installation of solar panels, 

wiring, and other components, as well as testing and 

monitoring to ensure the system operates as designed. 

This project aims to demonstrate the feasibility and 

effectiveness of solar power systems in meeting 

energy needs while reducing reliance on fossil fuels 

and mitigating environmental impacts. 
 

II.METHODOLOGY 
 

The main objective of using the PV system is to power 

home utilities in the case of a power outage. In 

emergency situations, it's not necessary to power the 

entire home. Instead, the focus is on essential areas 

and devices. The selected load for this case study 

includes powering a living room with a LCD TV, 

laptops with internet, a fan, and power-saving lamps. 

Additionally, the lighting for both the bathroom and 

kitchen is also considered. By choosing power-saving 

loads, the overall power consumption is significantly 

reduced. For instance, laptops consume less power 

compared to desktop computers, and LCD TVs use 

less energy than standard TVs. This approach not only 

reduces the energy demand but also lowers the overall 

cost of the PV system, making it a more economical 

and sustainable solution. 

By opting for power-saving appliances and loads, the 

PV system can be designed to be more compact and 

cost-effective, while still meeting the essential energy 

needs during a power outage. This strategic selection 

of loads enables the PV system to provide reliable 

backup power for critical areas and devices, 

enhancing the overall resilience and efficiency of the 

system. The use of power-saving loads also 

contributes to a reduction in the size and capacity of 

the PV system's components, such as the solar panels 

and battery bank. This, in turn, can lead to a decrease 

in the upfront costs associated with the system, 

making it more accessible to a wider range of users. 

Furthermore, the reduced energy consumption can 

also result in lower maintenance and operational costs 

over the system's lifespan. 
 

III. PV SYSTEM DESIGN 
 

In this section the design of each part of the PV system 

is presented. The required PV system to be 
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implemented for powering any domestic use. In this 

paper, it is required to power a living room with the 

lighting of both  

the kitchen and bathroom. 

 
Fig: Block diagram of this system 

 

Loads consumption demand 

Loads consumption must be determined to be able to 

determine the specification of PV system components. 

The load's consumption is determined for the living 

room utilities. PV systems have high power 

dissipation through their components. Thus a safety 

margin has to be taken into consideration is the system 

design. The following figure shows a functional block 

diagram of the required PV system. This consumption 

is based on powering the main requirements of the 

living room and the lighting for both the bathroom and 

the kitchen, one TV, one fan, three light bulbs.  

The system is designed to power the required loads for 

5 hours per day.  

 
Fig: The functional block diagram of the required PV 

system 

 

Panels’ estimation  

In this paper, the living room is to be implemented 

using power saving loads. The number of solar panels 

used varies based on the load requirements. To size 

the panels, to determine the required number of panels 

to be used with its required power, the total peak watt 

produced must be calculated. The peak watt (Wp) 

produced depends on size of the PV module and 

climate of site location. In KSA, it enjoys sunshine all 

year. In system design, six hours of sunshine all over 

the day is assumed. Thus, each watt peak (Wp) of solar 

panel would therefore deliver 6Wh/day. The daily 

energy load consumption is 650 Wh. The hours of 

usable sunlight during the day is assumed to be 6 

hours. Thus the required output power from the solar 

panel is 109W. Thus a 120W solar panel is used as a 

safety margin for the design 

 
Fig. Design of solar power system 

 

Charge controller Design and Sizing  

The charge controller is used in PV systems for 

controlling charging and discharging operation of 

batteries from solar panels. The main objective of the 

charge controller is to regulate the charge to the 

batteries and prevent any overcharging. When the 

battery becomes full, the charge controller disconnects 

it from the panel. The controller is calculated using 

equation 3, assuming the worst case efficiency of the 

charge controller equals 85%. Thus the input power to 

the controller is 141W. The charge controller rating is 

calculated by dividing its input power by the 

maximum voltage of the used solar panel. The 

maximum voltage of the solar panel is 18V. Thus the 

rating of the charge controller to be used for the PV 

system is 7.88A. It is designed to be 10A, 12V as a 

safety margin for the design. 

 
Fig: Working of solar power 

Batteries  

The battery is used to store the generated energy from 

the solar panel and deliver it to the load. There are 

many types of batteries. The dry battery is the type 

which is used in this paper. It is most commonly used 

because it has a long lifetime and it is good in 
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maintenance. The capacity of the battery is measured 

in ampere-hours (Ah). 

Assume that the battery has efficiency of 85 %. To 

save its lifetime, it is assumed to discharge to 60 % 

from its value. So the capacity of the required battery 

to be used in this system. Assuming the worst case of 

using 85% battery efficiency and 60% depth of 

discharge and 12V battery, as the total watt hours per 

day is 650W, thus the battery storage energy is 

calculated using equation 5. It is found to be 106Ah. 

A 120Ah battery is used for design safety. 

 

The Inverter  

The inverter is used to convert direct current (DC) 

produced from panel, to alternative current (AC) that 

needs to power the AC loads in home. The efficiency 

of the inverter is in the range of 90% to 95% because 

the power loss occurs in the conversion process. The 

inverter power must be sufficient to handle the total 

amount of Watts that is required by the system. The 

inverter size should be 25-30% greater than the 

required watt for the load. To size the inverter, the 

total power of the used load must be calculated. It is 

around 118W. Thus a 150W inverter is required for 

design safety margin. The practical components which 

are used for implementing the PV system 

 
Fig: Components  for implementing the PV system 

 

Solar energy and the environment 

Solar energy technologies and power plants do not 

produce air pollution or greenhouse gases when 

operating. Using solar energy can have a positive, 

indirect effect on the environment when solar energy 

replaces or reduces the use of other energy sources 

that have larger effects on the environment. However, 

producing and using solar energy technologies may 

have some environmental effects. 

Solar energy technologies require materials, such as 

metals and glass, that are energy intensive to make. 

The environmental issues related to producing these 

materials could be associated with solar energy 

systems. A number of organizations and researchers 

have conducted PV energy payback analysis and 

concluded that a PV system can produce energy 

equivalent to the energy used for its manufacture 

within 1 to 4 years. Most PV systems have operating 

lives of up to 30 years or more. 

The hazardous chemicals used for manufacturing 

photovoltaic (PV) cells and panels must be carefully 

handled to avoid releasing them into the environment. 

Some types of PV cell technologies use heavy metals, 

and these types of cells and PV panels may require 

special handling when they reach the end of their 

useful life. Some solar thermal systems use potentially 

hazardous fluids to transfer heat, and leaks of these 

materials could be harmful to the environment. U.S. 

environmental laws regulate the use and disposal of 

hazardous materials. The U.S. Department of Energy 

is supporting various efforts to address end-of-life 

issues related to solar energy technologies, including 

recovering and recycling materials used to 

manufacture PV cells and panels. Several states have 

enacted laws that encourage recycling PV panels. 

As with any type of power plant, large solar power 

plants can affect the environment at or near their 

locations. Clearing land for a power plant may have 

long-term effects on the habitats of native plants and 

animals. However, installing solar energy systems on 

land that has marginal agricultural value or integrating 

solar energy systems on farms may provide a variety 

of economic and environmental benefits to farmers. 

Some solar power plants may require water for 

cleaning solar collectors and concentrators or for 

cooling turbine generators. Using large volumes of 

groundwater or surface water for cleaning collectors 

in some arid locations may affect the ecosystems that 

depend on these water resources. In addition, the beam 

of concentrated sunlight a solar power tower creates 

can kill birds and insects that fly into the beam. 

 

IV. CONCLUSION 

  

A photovoltaic (PV) system has been successfully 

implemented to power the lighting of a living room, 

kitchen, and bathroom. By utilizing power-saving 

loads such as LED lights, the system consumes 

significantly less power compared to traditional 

lighting solutions. This reduction in power 

consumption directly translates to a decrease in the 

overall cost of the PV system, making it a more 
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economical and sustainable option. The load 

requirements were meticulously determined to ensure 

the system's design and sizing would meet the specific 

energy needs. 

The implementation of this PV system demonstrates 

the potential for renewable energy solutions to 

enhance energy independence and reduce reliance on 

grid power. With the increasing demand for 

sustainable energy solutions, such systems are 

becoming increasingly relevant for residential and 

commercial applications. The success of this project 

highlights the importance of careful planning, design, 

and testing in ensuring the effectiveness of PV 

systems. 

Overall, the successful implementation of this PV 

system showcases the potential for renewable energy 

solutions to provide reliable, efficient, and cost-

effective power for residential lighting needs. As the 

world continues to transition towards more 

sustainable energy solutions, projects like this 

demonstrate the importance of innovation, careful 

planning, and energy efficiency in achieving a more 

environmentally friendly future. 
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