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ABSTRACT :

The Wireless E-Meter system is designed to provide a smart and automated solution for monitoring electricity consumption. Traditional electricity meters require
manual reading and are prone to inefficiencies. This project introduces a wireless e-metering system that transmits real-time electricity usage data to a remote
monitoring unit. The system utilizes an 8052 microcontroller for processing, PIC16F628A for wireless communication via an RF module, and an LCD display for
local monitoring. Additionally, the system integrates an analog electricity meter to measure energy consumption accurately. The proposed system improves
accuracy, reduces human intervention, and enhances data accessibility, leading to a more efficient and environmentally friendly billing system.
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Introduction :

Electricity consumption monitoring is crucial for energy management and billing accuracy. Conventional energy meters require periodic manual readings,
leading to inefficiencies and errors. A smart wireless e-meter system offers an automated solution by transmitting real-time electricity usage data
wirelessly to a remote monitoring system. This eliminates human errors, enhances transparency, and allows for seamless data retrieval. This paper presents
a wireless e-meter system based on 8052 microcontroller and PIC16F628A, employing RF communication for data transmission. Additionally, the
integration of an analog electricity meter ensures precise measurement of energy usage, replacing the traditional manual reading approach.
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1.1. Define User based problem

Existing metering systems suffer from multiple issues, including:

. Manual data collection: Labor-intensive and prone to human error.

. Billing discrepancies: Delays and inaccuracies in energy usage reporting.

. Lack of real-time monitoring: No immediate feedback on electricity usage.

e  Environmental Impact: Paper-based billing contributes to waste generation.
The Wireless E-Meter system addresses these problems by incorporating automated data transmission using RF modules and microcontrollers.
Additionally, it promotes online billing, reducing the use of paper bills and contributing to environmental conservation.

1.2. Problem Definition

Traditional electricity metering systems suffer from several significant drawbacks that affect both consumers and service providers. Manual data
collection is a primary issue, requiring human effort for meter reading, which is not only time-consuming but also prone to errors. Consumers often
experience inconsistent billing due to incorrect meter readings, resulting in financial disputes and dissatisfaction. Additionally, the delay in bill generation
due to manual processes means consumers cannot actively track their energy consumption, leading to inefficient electricity usage.
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Literature survey :

Several studies have explored advancements in smart metering systems and wireless communication for energy monitoring. Traditional meters have
evolved with Automated Meter Reading (AMR) technology, enabling automatic data collection and transmission without human intervention. Research
has shown that RF-based energy monitoring is a cost-effective approach, reducing operational expenses while improving real-time data availability.
Some studies highlight the use of loT-based smart meters, integrating cloud-based monitoring systems for better user accessibility and control.
Furthermore, environmental and economic benefits are evident, as transitioning from manual to wireless smart metering minimizes billing errors,
lowers maintenance costs, and promotes sustainability by eliminating paper-based bills. These findings align with the objectives of this project, where
the Wireless E-Meter system integrates RF-based real-time monitoring to improve efficiency and accuracy.
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The Wireless E-Meter system functions as an automated energy consumption monitoring system that eliminates the need for manual readings. It
uses an 8052 microcontroller for processing energy data and a PIC16F628A microcontroller for wireless data transmission. The system captures pulses
from an analog electricity meter, which are then converted into digital signals using an opto-isolator sensor. These signals are processed to calculate
the consumed energy in kilowatt-hours (kWh) and the corresponding cost. The calculated data is displayed locally on a 16x2 LCD screen and transmitted
wirelessly via an RF module (433 MHz).

On the receiver side, another PIC16F628A microcontroller receives the transmitted data and sends it to a PC via a USB-to-serial communication
interface. A custom-developed PC-based GUI application logs and displays real-time electricity usage, providing consumers and service providers with
accurate and instant consumption details. This eliminates human errors, reduces operational costs, and enhances billing efficiency. The integration
of online billing also promotes environmental sustainability by reducing paper usage.

Hardware Description :
1.3. Micro controller AT89S52

The AT89xxx is a low-power, high-performance CMOS 8-bit microcomputer with 4K / 8K bytes of Flash programmable and erasable read only memory
(PEROM). The device is manufactured using Atmel’s high-density nonvolatile memory technology and is compatible with the industry-standard MCS-
51 instruction set and pin out. The on-chip Flash allows the program memory to be reprogrammed in-system or by a conventional nonvolatile memory
programmer. By combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89xxx is a powerful microcomputer which provides a
highly-flexible and cost-effective solution to many embedded control applications

Figure 4.1 microcontroller 8052

1.4. LM7805 (3 TERMINAL VOLTAGE REGULATER)

This is used to make the stable voltage of +5V for circuits. The LM7805 is three terminal positive regulators are available in the TO-220 - package and
with several fixed output voltages, making them useful in a wide range of applications. Each type employs internal current limiting, thermal shut down
and safe operating area protection, making it essentially indestructible. If adequate heat sinking is provided, they can deliver over 1A output current.
Although designed primarily as fixed voltage regulators, More information please refer Data sheet 0f LM7805.
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Figure 4.2 Voltage regulator.
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1.5. LCD Display (16 x 2)

LCD display is widely used due to its affordability and ease of interfacing with microcontrollers. It consists of 14 pins for data and control, with some
models including an additional 2 pins for backlight functionality. The LCD operates with 8 data lines (D0-D7) and 3 control pins (RS, E, R/W). The RS
pin differentiates between command and data transfer, while the R/W pin controls the direction of data transfer (always set to write mode in this project).
The E pin enables data transfer on its high-to-low transition. Power is supplied via VVdd (+5V) and Vss (ground), with contrast adjustable through Vee.
The LCD supports both 8-bit and 4-bit modes, with the 4-bit mode saving 1/O pins by transferring data in two nibbles. This makes it efficient for
microcontroller applications. Additionally, some LCDs feature an LED backlight, enhancing readability in low-light conditions.

Figure 4.3 LCD Display (16*2).

It is a popular type of liquid crystal display module that can show up to 32 characters in both line across two rows. It is widely used in embedded systems,
Avrduino projects, and other electronics due to its simplicity and versatility. The display typically supports alphanumeric characters and some symbols,
providing a straightforward way to convey information. Easy to interface with microcontrollers, it is ideal for applications like temperature monitoring,
digital clocks, and system status updates.

1.6. RF Trans receiver Module

CC2500 UART RF data modem working at 2.4 Ghz frequency in half duplex mode with automatic switching of receive/transmit mode with LED
indication. Receives and Transmitts serial data of adjustable baud rate of 9600/4800/2400/1200 bps at 5V or 3V level for direct interfacing to
microcontrollers.

RF modem can be used for applications that need two way wireless data transmission. It features high data rate and longer transmission distance. The
communication protocol is self controlled and completely transparent to user interface. The module can be embedded to your current design so that
wireless communication can be set up easily.

Figure 4.4 RF Trans receiver module

4.5 USB to Serial Converter Module

The USB to Serial adapter is your smart and convenient accessory for connecting RS-232 serial devices to USB-equipped Windows host computer. It
provides a bridge connection with a standard DB 9-pin male serial port connector in one end and a standard Type-A USB plug connector on the other
end. You simply attach the serial device onto the serial port of the cable and plug the USB connector into your PC USB port. It allows a simple and easy
way of adding serial connections to your PC without having to go thru inserting a serial card and traditional port configuration.
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This USB to Serial adapter is ideal for connecting modems, cellular phones, PDAs, digital cameras, card readers and other serial devices to your computer.
It provides serial connections up to 1Mbps of data transfer rate. And since USB does not require any IRQ resource, more devices can be attached to the
system without the previous hassles of device and resource conflicts.
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Figure 4.5 USB to serial converter module
4.6 Opto-coupler

In electronics, an opto-isolator, also called an opto-coupler, photo-coupler, or optical isolator, is an electronic device designed to transfer electrical signals
by utilizing light waves to provide coupling with electrical isolation between its input and output. The main purpose of an opto-isolator is “to prevent
high voltages or rapidly changing voltages on one side of the circuit from damaging components or distorting transmissions on the other side.
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Figure 4.6 Opto-coupler circuit

Future Directions :

e  Advanced Smart Metering

e  Easy collection of information

e  Regulatory and Legal Innovations

e  Cybersecurity & Blockchain

e  Policy & Regulatory Improvements
e Al & Machine Learning Integration.

Conclusion :

The proposed Wireless E-Meter system automates electricity consumption monitoring using RF communication and microcontrollers. It improves
accuracy, reduces manual dependency, and allows real-time tracking. The integration of an analog electricity meter ensures precise measurement.
Additionally, online billing reduces environmental impact by eliminating paper-based statements. Future improvements include loT-based monitoring,
mobile app integration, and smart grid compatibility.
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