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ABSTRACT: 

 
An electronic gadget named, which is connected on the Internet 

of Things [8] is used to measure and track how much energy is 

used in a building or at home. By giving real-time feedback on 

energy use, it aids in lowering energy consumption. 

Additionally, it assists in identifying irregularities in energy 

consumption and gives the user a prompt warning. For remote 

data collection and analysis, smart energy meters are frequently 

connected to the internet.[1] Both a current sensor and a voltage 

sensor are employed in this circuitry, allowing for the 

measurement of both current and voltage as well as the 

generation of power consumption and total power spent (in 

units). Energy meter and power data are still analyzed monthly 

for billing purposes. Billing does indicate. [2] 
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1. INTRODUCTION 
An IOT (Internet of things) based energy meter is a device that 

detects and analyzes the amount of electricity utilized by a 

building or residence and transmits this information to a central 

server using IOT technology.[14] Traditional energy meters only 

offer periodic Readings, which makes it challenging to spot areas 

with excessive energy use and promotes inefficient energy use. 

This issue is solved by IOT-based energy meters, which offer 

real-time monitoring of energy consumption. [3] This technology 

makes it possible for consumers to keep an eye on and manage 

their energy use, which saves money and lowers the overall 

carbon footprint of energy use. As they offer more ease and 

flexibility for usage, IOT-based energy meters are becoming 

more and more common in homes and businesses. Devices used 

in daily life can be connected with IOT. Several tools are 

available for monitoring and remotely controlling IOT-connected 

devices. The IOT idea offers fundamental organization and 

opportunities to connect the physical world to computer-based 

systems. For many wireless devices, which are expanding 

quickly on the market, the idea is crucial. It utilizes the Internet 

to link hardware devices to one the server. [4] 

2. METHODOLOGY 
The goal is to develop a smart energy meter which uses internet 

of things. This system requires components such as a current 

sensor, transistor, LCD, load, relay module, Wi-Fi module .The 

steps in methodology are as follows: 

1. Configuring the Wi-Fi module board with the required libraries 

and software to control the relay, current sensor, and transistor 

modules. 

2. Creating a wireless communication channel with a server 

(Project factory) by connecting the Wi-Fi module to the Internet 

server. 

3. To gather data from the load, connect the transistor and current 

sensor to the Wi-Fi module. 

4. Checking the load levels by programming the Wi-Fi module 

board 

5. Testing and assessing the system's functionality performance. 

 

 

Energy consumption data is collected and transmitted to a 

central server using sensors and communication technology in the 

methodology for IOT-based energy meters. In order to pinpoint 

locations with excessive energy consumption and offer suggestions 

for how to optimize power consumed [11], this data is then 

examined. To further maximize energy economy, the device can be 

connected. This endeavor bridges a communication gap between 

consumers and energy utilities, allowing them to communicate more 

effectively and adopt two conservation strategies. [6]Consumers 

must be given a better grasp of the meter in order to correct 

misconceptions. A case study is conducted using typical data 

acquired from sixteen groups of households. [2] 

 

 

Fig 2.1 Block diagram 
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3. HARDWARE COMPONENTS: 

A tool used to gauge the alternating current (AC) flowing 

through a single-phase electrical circuit is the ZHT102 5A Single 

Phase AC Current Sensor Module. It offers a secure, non-intrusive 

way to check the current levels without breaking the circuit or 

establishing direct electrical contacts. This module has a 

measurement range of 0 to 5 Amperes for AC currents.[7] 

The data pertaining to the bulb, which is linked as a load, is 

shown on an LCD panel. An electrical display module that includes 

multiple applications is the Liquid Crystal Display (LCD). A 16x2 

LCD display, which has two 16-pin controllers, is a relatively basic 

module that is used in many different products and circuits [19]. 

These modules outperform seven segment and other multi-segment 

LEDs, because they are less expensive, simpler to program, and 

allow for the display of distinctive characters and even imaginative 

animations (unlike seven segments). [8]The system's status is 

displayed on an LCD panel. 

In this project, a Wi-Fi module (ESP32) is used to operatea variety 

of devices, such as sensors, Relay, power supplies forthe ignition 

system, displays, and more. This new ESP32 is the replacement for 

the well-known ESP8266, which gained a lot of popularity due to 

its built-in Wi-Fi. [18]. In addition to Wi-Fi, the ESP32 offers 

Bluetooth and Bluetooth Low Energy ESP32 chip has a 240 MHz 

maximum operating frequency. [9] There are 34 digital pins in the 

ESP32 in total. These pins resemble the digital pins on an Arduino 

board, allowing you to add LED displays, OLED displays, sensors, 

buttons, buzzers, and other components [18]. Even though the 

ESP32 has 48 GPIO pins overall, only 25 of them are separated to 

the pin headers on the development board's two sides. The ESP32 

offers a number of pins that support PWM capability, enabling you 

to produce signals that resemble analog signals with adjustable duty 

cycles. The ESP32 offers pins with input capture and pulse counter 

functionality. The capacitive touch sensor pins on the ESP32 may 

sense touch or proximity.[10] The ESP32 is compatible with a 

number of serial communication protocols, such as UART. 

 

A web server is a piece of computer software and underlying 
hardware that processes HTTP or HTTPS requests.[15] For the 
remote display of voltage readings, current sensor readings, and 
power calculations with the cost or charges as per the program 
specified, we use the project factory server named domain 
platform. A cloud-based service that enables you to build 
anything for organizations of all kinds, from straightforward 
websites to intricate applications. [12]An IOT-based energy 
meter must have a web server application since it offers remote 
access to and control of the meter's data and functionality. 
Through a web-based interface, it enables users to keep an eye 
on energy use, establish thresholds, get alerts and regulate 
energy usage. 

To find out the voltage across the load connected A transistor 

name BC547 is used. The voltage is measured across the 

transistor. 

The operation statuses of BC547 are forward bias and reverse 
bias.[14] When the collector and emitter are coupled, the 

current can flow when the bias is in the forward position.When 

in the reverse bias state, it functions as a disconnect switch and 
prevents current from flowing. [20] 

The Arduino project offers a cross-platform application called 

the integrated development environment (IDE). The Arduino 

Integrated Development Environment (IDE) is a free integrated 

toolset for configuring an Arduino processor. [15] The coding is 

finished in embedded C. The Arduino IDE software includes a 

text editor for writing code, many menus, a toolbar with buttons 

for frequently used activities, and a text console. In order to 

upload programs, it establishes a connection with the Arduino 

hardware and communicates with it. [16]The pins are specified in 

the void setup() method. The void loop () contains the routines to 

execute various device actions (ON/OFF). These are managed 

and monitored by the server. 

 

Fig 3.1 List of components. 

Algorithm: 

Step-1: Connect the regulated power supply 

Step-2: Activating the circuit 

Step-3: Measuring the current consume 

Step-4: Measuring the voltage across the load 

Step-5: Calculating the Power Consumed, total amount 

Step-6: If the power consumed is greater than the Threshold 

Step-7: Buzzer on 

Step-8: Start 
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Flow chart: 4. RESULTS AND DISCUSSIONS: 

The parameters are sensed and calculated and are displayed in 

the LCD and web server as following and the LCD displays the 

following messages: 

 

Fig 4.1: LCD display after activating the circuit 

 

Fig 4.2: LCD parameters display before connecting the load 

 

 

Fig 3.2 Flow chart 

 

 

Working Algorithm: 

Before starting the project, research was done on the different 

modules and the specific microcontroller version that would be 

used. Each pin of the module was connected in accordance with 

the circuit design. The code was created in the IDE program and 

then downloaded to the microcontroller, according to the various 

system components. 

The circuit is activated by applying the regulated power supply 

to the circuit, load is connected at the output. The current and 

voltage consumed by the load is sensed by the transistor and 

current sensor are sent to the controller in which power consumed 

and the amount is calculated and these parameters are displayed 

in the LCD screen. If the current consumption is greater that the 

threshold value the buzzers is on. The values of current, voltage, 

power consumed, amount is also displayed on the project factor 

server which is created on the web .Using this webserver the 

smart energy meter is connected to the IOT as the user can check 

the information from anywhere in the world. 

 

 
Fig 4.3: Parameters display after connecting the load 

 

 

Fig 4.4: Circuit before giving regulated power supply 
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Fig 4.5: Circuit after activation power supply 

 

Fig 4.6: Project Factory Server Display 

 

5. CONCLUSION: 
An energy meter consisting a WI-FI module ,current sensor, and 

connected to a IOT server is named as Smart energy meter Through 

a IOT server ,the network spontaneously check the energy meter, 

provides home automation, and handles power management. The 

suggested system uses less energy and eliminates physical labor. To 

centralize the office, we can directly obtain monthly energy usage 

from a distant site. By doing this, we lessen the labor-intensive 

process of manually visiting each residence to record the meter 

readings, which was previously required. The IOT network is the 

main objective of the project. Due to which the power consumed 

can be accessed from anywhere in the world this project can be 

further developed by adding other options such as prepayment, 

energy theft, and much more, At the end of this project we draw the 

inference that the consumption of power is calculated and uploaded 

to the website using Internet Of Things. 

 

6. ADVANTAGES: 

• There will be les wastage of energy as the consumer can 

set the monthly billing budget. 

• Reduction of manpower as there is no need of electricity 

department people to visit the household to check the 

consumption of power. 

The cost of this energy meter is not more expensive as the devices 

used are low in cost and there is need to replace the energy meters. 

7. APPLICATIONS: 
• Smart light and temperature 

• Smart meters and sensors can be used to manage energy 

effectively 

• Energy storage 

• Optimization of power production processes 
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