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Abstract: With the increasing demand for electricity in modern society, effective management and 

monitoring of energy consumption have become essential to ensure sustainability and cost-efficiency. This 

project introduces an innovative solution: a Monthly Electricity Billing Display System integrated with an 

SMS notification feature. The system utilizes advanced microcontroller technology and electronic 

components to monitor electricity usage in real-time and provide users with immediate billing updates via 

SMS. This approach empowers individuals and organizations to track their energy consumption, 

encouraging conservation and facilitating cost management. By combining cutting-edge technologies, the 

project aims to offer a user-friendly, practical solution that enhances energy efficiency and supports 

sustainability goals. The system provides a transformative paradigm in the way electricity billing and 

consumption are monitored, addressing the need for more effective and responsive energy management 

practices in contemporary society. 
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I. INTRODUCTION 

Electricity is undeniably the lifeblood of modern civilization, fueling everything from household appliances to 

industrial machinery and powering the vast networks of communication and transportation that form the backbone of 

society. As populations grow and technological advancements push the boundaries of innovation, the demand for 

electricity is escalating at an unprecedented rate. This surge in demand, coupled with the growing concerns surrounding 

sustainability, energy conservation, and the cost-efficiency of electricity usage, presents significant challenges for both 

individuals and organizations alike. 

In response to these challenges, the need for effective and efficient energy management systems has never been more 

crucial. Monitoring and optimizing electricity consumption not only aids in reducing energy wastage but also ensures 

that costs are kept under control while supporting environmental sustainability. However, existing solutions often lack 

real-time feedback and fail to empower users with sufficient tools to make informed decisions regarding their energy 

usage. Therefore, there is an increasing demand for innovative systems that allow individuals and organizations to 

actively monitor, manage, and optimize their electricity consumption. 

This project addresses these concerns by proposing the design and implementation of a Monthly Electricity Billing 

Display System, augmented by an integrated SMS notification feature. The primary goal of this system is to provide 

users with a real-time display of their electricity consumption and a clear breakdown of their monthly billing, helping 

them stay informed about their energy usage. Through the use of advanced microcontroller technology, electronic 

components, and telecommunications infrastructure, this system ensures that users receive timely updates about their 

consumption and billing details via SMS.  

The SMS feature serves as an additional layer of convenience, enabling users to receive notifications about their 

electricity usage and billing status directly on their mobile phones, ensuring they are always aware of their energy 

consumption patterns. This real-time feedback not only helps users track their usage but also enables them to take 

prompt actions in reducing energy wastage, thus fostering a culture of energy conservation. 
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II. LITERATURE SURVEY 

Monitoring and Prediction of Household Power Consumption using Internet of Things and ARIMA 

(Gilbert M. Silagpo, Elman John M. Cabacang, Ronald L. Ilustrisimo, Miguelito R. Inajada, Jayson C. Jueco) 

The integration of Internet of Things (IoT) technologies and AutoRegressive Integrated Moving Average (ARIMA) 

models presents a promising strategy for optimizing household energy consumption through real-time monitoring and 

predictive forecasting. IoT-based systems such as smart meters, sensors, and connected devices, facilitate granular data 

collection on energy usage, which is then transmitted to cloud-based platforms for analysis. This allows consumers to 

make informed decisions about their energy consumption patterns. Through features like remote monitoring, real-time 

feedback, and automated control, IoT systems help reduce energy waste, enhance efficiency, and lower costs. 

ARIMA, a time-series forecasting model, is particularly effective in predicting energy consumption by capturing trends, 

seasonality, and autocorrelations in historical data. When ARIMA is applied to real-time data collected by IoT devices, 

it provides accurate predictions of household energy demand, allowing both consumers and utilities to plan for peak 

consumption periods and optimize load distribution. Research indicates that integrating ARIMA models with IoT 

systems significantly improves energy forecasting accuracy and offers valuable insights for better energy management. 

In conclusion, combining IoT-based monitoring with ARIMA predictive models holds significant potential for 

improving household energy management. This approach can lead to greater efficiency, cost savings, and sustainability. 

As IoT devices become more advanced and ARIMA models evolve with machine learning techniques, the future of 

smart energy management looks promising. However, challenges such as data security, model accuracy, and real-time 

processing need to be addressed to fully leverage the benefits of these technologies 

 

III. PROBLEM DEFINITION 

 The contemporary landscape of electricity management is fraught with challenges stemming from escalating energy 

demands, sustainability concerns, and inefficiencies inherent in traditional billing notification mechanisms. Despite 

advancements in technology, existing electricity management systems often exhibit limitations in terms of accuracy, 

accessibility, and user engagement, thereby impeding efforts to promote energy conservation and operational 

efficiency. Against this backdrop, the need arises for a transformative solution capable of addressing the multifaceted 

challenges confronting electricity management practices. 

 

Objective: 

The objective of this project is to design and implement an innovative electricity management system that enhances 

accuracy, accessibility, and user engagement in billing notifications. By integrating real-time monitoring, automated 

billing, and SMS notifications, the system aims to promote energy conservation, improve operational efficiency, and 

address the limitations of traditional electricity management systems. 

 

Block Diagram 
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IV. PROPOSED METHODOLOGY OF SOLVING IDENTIFIED PROBLEM 

The proposed methodology for this project involves integrating IoT-based smart meters and sensors with a cloud-based 

platform for real-time electricity consumption monitoring. First, smart meters will be installed to continuously collect 

data on energy usage. This data will be transmitted to the cloud for storage and analysis. A mobile or web application 

will provide users with real-time feedback on their consumption patterns, empowering them to make informed 

decisions. Additionally, an SMS notification feature will be integrated to send automated updates about energy usage 

and billing alerts directly to users' mobile phones. The system will also implement automated billing processes, 

enhancing accuracy and efficiency. This approach aims to optimize energy consumption, reduce costs, and foster 

sustainable practices by providing consumers with timely insights and proactive notifications. 

 

System Components  

1. Transformers: Transform the incoming AC voltage from the power grid to a suitable level for subsequent processing 

within the system.  

2. Rectifier and Filter: Convert the AC voltage into DC voltage and filter out any residual AC ripple to ensure a stable 

DC power supply for the system.  

3. Voltage Regulator (LM7805): Regulates the DC voltage to a constant 5 volts, ensuring a consistent power supply to 

the    microcontroller and other components. 

4. Microcontroller (80C31): Serves as the central processing unit of the system, responsible for controlling various 

functions such as energy meter interfacing, billing calculation, LCD display management, and GSM communication 

5. GSM Communication Module and GSM Modem: Enable communication with the cellular networkfor sending SMS 

notifications. The GSM communication module handles protocol conversions and interfaces with the GSM modem, 

which transmits and receives SMS messages. 

6. LCD Display: Displays real-time electricity consumption data, billing information, and system status to the user in a 

user-friendly format. 

7. Energy Meter: Measures the electricity consumption and outputs the data to the microcontroller for processing. 

8. Optocoupler: Isolates the microcontroller from the high-voltage signals of the energy meter, ensuring safety and 

preventing damage to the microcontroller.  

9. MAX-232 and DB9 Connector: Facilitate serial communication between the microcontroller and GSM modem, 

allowing data exchange for SMS transmission. 

10. Diode, Resistor, and Capacitor: Provide necessary circuit protection, impedance matching, and filtering functions to 

ensure the reliability and stability of the system. 

 

V. CONCLUSION 

The IoT-based monthly electricity billing display system provides an efficient, accurate, and automated approach to 

monitoring electricity consumption. By integrating IoT technology, real-time data collection, and remote access, the 

system enhances transparency and helps consumers manage their energy usage effectively. It eliminates manual meter 

readings, reduces billing errors, and promotes energy conservation. 

Furthermore, the system can be expanded with smart analytics, predictive maintenance, and integration with renewable 

energy sources for a more sustainable future. Overall, the IoT-based electricity billing display offers a reliable and user-

friendly solution for modern energy management. 
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