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ABSTRACT—  

The Energy Grid is a technological development  that uses micro solar cells to absorb energy from renewable resources and provide the power to the grid. It is 

based on AT mega family controller and communicates over the internet using Wi-Fi technology. A bulb is used to demonstrate valid and invalid consumers, and 

the system switches transmission lines towards the active grid if an Energy Grid becomes faulty. It also has advanced capabilities of monitoring energy consumption 

and even detecting theft of electricity. 

Keywords—Wifi-Technology, cells, Grid Capacitance, AT mega, Theft dectecting . 

I. INTRODUCTION 

An interconnected infrastructure known as a power grid transports electricity from generators to consumers. Despite the fact that demand for and usage 

of electricity have grown significantly since past century, the traditional electric system has not undergone any significant infrastructure upgrades.A few 

decades that calls for efficient management and control of both larger-scale manufacturing and electricity usage. Global energy demand rose by 4.6% in 

2021 compared to the previous year, 2020. The power grid's problems, including as load-shedding, frequent power outages, and environmental 

vulnerabilities, have risen with the rise in electricity consumption. These problems are made worse, particularly in developing nations where there is a 

large disparity between energy production and demand and a rise in energy waste as a result of poor management. For instance, Pakistan's energy demand 

has increased significantly over the past few years and is still rising. The total amount of power needed is predicted to be 115,000 MW by 2030, however 

recent increases in demand have outpaced increases in generation capacity, creating significant energy shortfalls. Moreover, the electrical distribution 

network has considerable operational inefficiencies, with average line losses accounting for 18.7% of the nation's total generation and electricity theft 

being widespread in most areas. The computerized energy grid will assist in managing energy use and lowering toxic petrol emissions. 

II. PROPOSED SYSTEM 

1. Conduct a feasibility study: Before implementing an IoT- based energy grid, it is important to conduct a feasibility study to determine the viability 

of the project. This study should assess factors such as the availability of IoT technology, the potential benefits of using IoT technology in the energy 

grid, and the cost of implementing the system. 

2. Identify IoT devices: The next step is to identify IoT devices that can be used in the energy grid. This may include smart meters, sensors, and other 

monitoring devices. The devices should be selected based on their ability to collect real-time data on energy consumption and distribution. 

3. Design the IoT system: Once the IoT devices have been identified, the next step is to design the system that will collect and process the data. This 

may involve the installation of data collection hubs, data processing software, and analytics tools to analyze the data. 

4. Install the IoT devices: The IoT devices should be installed throughout the energy grid to collect real-time data on energy consumption and 

distribution. This may involve installing smart meters in homes and businesses, as well as sensors throughout the energy grid to monitor energy 

flows. 

5. Connect the devices to the IoT system: The IoT devices should be connected to the data collection hubs and processing software to ensure that the 

data is collected and analyzed in real-time. 

6. Analyze the data: Once the data is collected, it should be analyzed to identify areas of inefficiency and optimizIe energy distribution. This may 

involve the use of machine learning algorithms to identify patterns and trends in the data. 
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7. Implement energy-saving measures: Based on the analysis of the data, energy-saving measures should be implemented to reduce energy waste and 

optimize energy distribution. This may involve adjusting energy production, reducing energy consumption in specific areas, and implementing 

demand response programs. 

8. Monitor and maintain the system: Finally, the IoT-based energy grid should be monitored and maintained to ensure that it is operating efficiently 

and effectively. Regular maintenance and inspection of the IoT devices and the data processing system will be necessary to prevent any breakdowns 

or malfunctions. 

 

 

 

 

 

 

 

 

 

 

 

Fig 1 – Functional Block Diagram 

Fig 1 shows the block diagram of the energy grid which consists of sensors , wifi modules , display, load ,energy meter all the components are connected 

to the wifi module for maintaining interface with the website . 

III. PRACTICAL IMPLEMANTATION 

1. Deploy sensors: The first step is to deploy sensors at various points throughout the energy grid. These sensors can be used to measure parameters 

such as voltage, current, power, and frequency. 

2. Create a communication network: Once the sensors are in place, a communication network needs to be established to transmit data from the 

sensors to a central server. This can be achieved using a variety of technologies such as Wi-Fi, cellular networks, or LoRaWAN. 

3. Develop software for data analysis: Once the data is collected, it needs to be analyzed to identify patterns and anomalies. This requires the 

development of software for data analysis, which can be built using machine learning algorithms, statistical models, or other techniques. 

4. Control systems: IoT-based energy grids also require control systems that can adjust the flow of energy based on real-time data. For example, 

if a particular area is experiencing high demand, the system can automatically redirect power from other areas to meet the demand. 

5. Security: Finally, it's important to ensure that the IoT-based energy grid is secure from cyberattacks. This involves implementing encryption, 

firewalls, and other security measures to protect against unauthorized access. 

 

 

 

 

 

 

 

 

 

Fig 2 : Printed circuit board of proposed grid 
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Fig 3 : User interface of energy grid 

 

 

 

 

 

 

 

 

Fig 4 : Working model of the energy gridig 2: Printed Circuit Board of the Proposed Grid 

Fig 2 shows the printed circuit board (PCB) all the component of the proposed IoT-based energy grid are inter connected. It connects all the different 

components of the grid, such as sensors, actuators, and microcontrollers. The PCB is designed to be compact and efficient, with multiple layers of copper 

traces and vias to ensure proper connectivity.The proposed PCB design features a modular approach, with each module dedicated to a specific function. 

This modular approach allows for easy maintenance and upgrades of individual components. Additionally, the PCB has a built-in power management 

system that regulates the power supply to each component, ensuring efficient power usage. 

Fig 3: User Interface of an IoT-Based Energy Grid 

The IoT-based energy grid user interface is designed to be intuitive and user-friendly. The interface provides real-time data on the grid status, such as 

energy consumption, power generation, and energy storage. Users can also monitor individual appliances and adjust energy usage accordingly. The user 

interface also features a predictive analytics system that uses machine learning algorithms to forecast future energy demands. This allows users to 

proactively adjust their energy usage to minimize energy bills and reduce their carbon footprint. 

Fig 4: Working Model of the Energy Grid for the Smart Energy Grid 

The proposed IoT-based energy grid works by integrating multiple components, such as sensors, microcontrollers, and actuators, to create an intelligent 

grid that can dynamically adjust its energy usage based on users' energy demands. The energy grid working model is divided into three main components: 

energy generation, energy distribution, and energy storage. 

IV. RESULT AND DISCUSSION 

In this project, the creation of an energy grid with sustainability and power generation from renewable resources which are abundant in nature is combined 

with grid feeding and electricity supply to all applications. 

V. CONCLUSION 

IoT has the ability to transform the energy system and make it more effective, dependable, and sustainable. We can gather real-time data on energy 

consumption, spot inefficient locations, and improve energy distribution by integrating IoT technologies into the grid.We can track energy usage in real-

time and modify energy production and distribution with IoT gadgets like smart metres and sensors. By doing this, energy waste may be decreased and 

energy d e l i v e r y t o a r e a s o f g r e a t e s t n e e d m a y b e ensured.Additionally, we can raise the proportion of clean energy in the grid and lessen 

our reliance on fossil fuels by connecting renewable energy sources into the grid and using IoT technologies to regulate their output. Nevertheless, putting 

in place an IoT-based energy demands substantial infrastructure and technological expenditures, careful planning, and cooperation across diverse parties. 
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In addition, there are issues with data security and privacy that must be resolved. Overall, an IoT-based energy grid has huge potential benefits, and with 

careful design and investment, it may be a key component of the transition to a more sustainable energy future. 
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