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DESIGN AND IMPLEMENTATION OF AN ONLINE ELECTRICITY PAYMENT AND METERING SYSTEM WITH PAYMENT INTEGRATION, EMAILING AND SMS. (A CASE STUDY OF HARCOURT ELECTRICITY DISTRIBUTION COMPANY)




ABSTRACT
· Nigeria's energy sector is plagued by poor, inadequate and disorganized electricity billing and consumer relations management. 
· Despite the introduction of prepaid billing meters, electricity billing and collection remains a major challenge in some communities in Nigeria.
·  Because the electricity consumer must first go to the bank to make the payment and then take the cashier to the electricity company's office to confirm the electricity payment before the electricity is applied to the card. 
· The installment and payment process is tedious and burdensome. The main objective of this research is to design and implement a practical, cashless, automated and transparent electricity metering, billing and payment system. This study combines the power of the Internet to allow a power meter to communicate with her SMS and email network. 
· Once fully implemented, the proposed system will allow electricity consumers to seamlessly charge and pay their electricity bills remotely via their mobile phones or laptops. The introduction of an online electricity payment and meter reading system will help improve accountability, organize and simplify electricity payments in Nigeria. 
· The proposed system was developed using HTML and CSS, as well as Python and MySQL programming languages. 





















CHAPTER-1
INTRODUCTION
· Energy is very important in all activities of human daily life. Energy meter is an important part of power supply. An energy meter is a device used to measure the power consumption of electrical appliances in private homes and commercial areas. 
· Energy meters are measured in kilowatt hours (kWh). Kilowatt-hour is the amount of electrical energy that a kilowatt pile uses in his 60 minutes. An energy meter basically consists of a voltage coil and a current loop. 
· The voltage loop measures instantaneous voltage (volts), the current coil measures the instantaneous current (amps). Instantaneous voltage, system result. This electrical system allows both electricity consumers and utilities to remotely monitor electricity usage and consumption. 
· Additionally, customers can pay or “refill” their meters remotely. The system is efficient and anti-corruption, as energy consumption can be estimated remotely by utilities and compared to revenue generated over a period of time. 
· In this study, electronic performance meters with communication networks was combine, in this case SMS and email networks.
· Remote electricity billing is a unique concept where an online electricity payment and metering system helps increase accountability, organize and simplify electricity bill payments in Nigeria. 
· This helps power management collect data on the units consumed by energy consumers and improve how power is shared. Because each consumer has its own energy meter with a GSM modem, microcontroller unit and display unit. 
· 




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The SMSC also acts as a store and forward system, guaranteeing message delivery, where messages that cannot be immediately delivered to a mobile device because it may be out of coverage area or turned off, will be saved and sent later when the device is able to accept messages. 
· SMS messages are sent over the voice control channels. Messages can be received simultaneously with a voice call and messages can be transmitted without activating a voice call or calling a specific number to submit the message into a server. 
· Hence , the application of SMS –based technology in energy recharge and power theft alert for prepaid meters cannot be overemphasized[1].

.
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Cost Implications
· Initial Setup Costs: Developing and implementing an online payment and metering system involves significant upfront costs for software development, hardware, and integration.
· Ongoing Maintenance: Regular updates, maintenance, and technical support are required to keep the system operational and secure, adding to ongoing costs.
· User Adoption and Accessibility
· Digital Literacy: Some customers may not be comfortable using online systems or may lack the necessary digital literacy. This could lead to resistance or difficulty in adoption.
· Internet Access: Customers in areas with poor internet connectivity may face difficulties accessing online payment and metering services, potentially leading to inequity in service access.
· Fraud and Security Issues
· Cybersecurity Threats: Online systems are vulnerable to cyber-attacks such as hacking, phishing, and malware, which can compromise customer data and financial transactions.
· Payment Fraud: Integrating payment gateways involves risks related to payment fraud and unauthorized transactions.
· 5. Regulatory and Compliance Issues
· Regulatory Compliance: Ensuring that the system complies with local regulations, including data protection laws and financial transaction regulations, can be challenging and requires continuous oversight.
· Audit Requirements: Regular audits are necessary to ensure the system is functioning correctly and complies with industry standards, adding to the administrative burden.


2.2. PROPOSED SYSTEM
· Considering the anomalies into the existing system, a computerized system is built using Python as a base language. The system enhances and upgrades the old existing system by increasing its efficiency and effectiveness.
·  The software improves the working methods by replacing the existing manual system with the computer-based system. The proposed system automates each and every activity of the manual system and increases its throughput.
·  Thus the response time of the system is less and works very fast. The system uses a quick response with very accurate information regarding the user’s electricity bill information.
·  The proposed system has a very user friendly interface, thus the user will feel very easy to work on it. The software provides accuracy along with a pleasant interface. The transactions reports of the system can be retried as and when required. 
· Thus there is no delay in the availability of any information, as whatever will be needed, can be captured quickly and easily. HTML and CSS will be used as a front end and The Microsoft Structured Query Language (SQL) as back end for developing the project.
· 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Enhanced Customer Convenience
· 24/7 Access: Customers can make payments and check their meter readings at any time, reducing the need for physical visits to payment centers or offices.
· Ease of Use: Online platforms simplify the payment process, allowing users to pay bills from their computers or smartphones.
· 2. Improved Efficiency
· Automated Billing: Automated generation and distribution of bills reduce manual processing errors and administrative workload.
· Faster Payments: Online payments are processed quickly, leading to faster confirmation and updates of payment status.
· Cost Savings
· Reduced Operational Costs: Online payment systems reduce the need for physical payment collection infrastructure, such as cashiers and payment kiosks.
· Lower Processing Costs: Automation of billing and payment processing can lower administrative and operational costs.
· 4. Real-Time Monitoring
· Instant Updates: Customers receive immediate updates on their payment status, meter readings, and account balances.
· Real-Time Data: The system provides real-time data on energy consumption, which helps in accurate billing and monitoring.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










2.5 MODULE DESCRIPTION
· User Management Module
· Billing and Payment Module
· Metering Module
· Notification Module
· 


User Management Module
· Customer Registration: Allows new users to register their accounts by providing personal details and utility account information.
· Login/Authentication: Secure login functionality with user credentials and authentication methods (e.g., password, two-factor authentication).
· Profile Management: Enables users to update personal details, view account history, and manage preferences.
· 
Billing and Payment Module

· Bill Generation: Automatically generates bills based on electricity consumption data collected from meters.
· Payment Processing: Integration with payment gateways to handle various payment methods (credit/debit cards, bank transfers, mobile payments).
· Transaction Management: Tracks and records all transactions, including successful payments, failed transactions, and refunds.
· Invoice Generation: Provides users with digital invoices and receipts for their payments.
· 






Metering Module

· Meter Reading Integration: Connects with smart meters for real-time or scheduled meter readings.
· Data Collection and Storage: Collects and stores meter data securely, ensuring accurate consumption records.
· Usage Analysis: Provides users with insights into their energy consumption patterns and usage history.
· 
· 

Notification Module
· Email Notifications: Sends automated email alerts for bill generation, payment confirmations, due reminders, and service updates.
· SMS Notifications: Sends SMS alerts for payment reminders, transaction confirmations, and important updates.
· Notification Management: Allows users to manage their notification preferences and opt-in/out of different types of notifications.
· 







CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· In conclusion, the design and implementation of the integrated online electricity payment and metering system with payment integration, emailing, and SMS functionality represent a significant leap forward in modernizing and optimizing the electricity billing process.
·  The seamless integration with smart meters provides users with real-time insights into their electricity consumption, fostering a culture of awareness and efficiency. 
· The secure payment gateways ensures a convenient and secure transaction experience for users, reinforcing trust in online payment processes. 
· The automated notification system through email and SMS not only enhances user communication but also serves as a proactive means to keep users informed about billing cycles and important updates, contributing to an improved overall user experience.
· The robust architecture, featuring a user-friendly web portal, strong authentication mechanisms, and a secure database, underscores the commitment to data integrity, privacy, and security.
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