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Abstract: In Modern day smart grid technology relies heavily on communication networks for two way
communication between load, generation, transmission, and control centre. As a part of the smart grid,
smart meters use advanced metering infrastructures (AMI) that are widely distributed and interconnected to
the communication network. In modern Technology the smart grid plays very important role for two way
communication between Supplier and consumer. Smart meter is main component of smart grid. Currently
we are paying electricity bill like one person came to home to read the electricity board and handover the
bills to the owner of that house. The drawback of this it requires more man power, time, and many times it
has error in bill amount. To eliminate this error smart energy meter is introduced. This system also helps
in detecting and control over power thefi. this smart energy meter helps us in home automation using loT
and enabling wireless communication which is a great step towards Digital India .Efficient energy
utilization plays a very vital role for the development of smart grid in power system By providing real-time
monitoring and control of energy consumption, it can help users to reduce their energy usage, save money,
and promote sustainable energy consumption. As a first step towards such cyber-attack related researches
and searching for possible mitigation techniques, it is necessary that a smart meter be developed that has
the feature of network integration. The present contribution reports the design, fabrication, and operation
of an Internet of Things (IoT) based smart meter using Arduino to serve as an integral part of a smart grid
system.
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I. INTRODUCTION

In this paper we are discussing about the project “IOT Based Smart Energy meter” addresses the problems faced by
both the consumers and the supplier with the current technology you need to go to the meter reading place and take
down the readings. To automate this, we can use the Internet of things which saves time, money and manpower by
automating remote data collection. This system enables the electricity department to read the meter reading monthly
without a person going at each homes. In traditional power grids, the load and control centres are isolated from each
other both physically as well as in terms of visibility[ 1-10].

In recent days, Smart Grid uses the real-time measuring data from Advanced Metering Infrastructure (AMI) for
Distribution System Operator (DSO). Therefore, to protect this critical power system infrastructure and to ensure a
reliable and an uninterrupted power supply to the end users, smart grid security issues is gaining substantial importance
in recent times. In addition to recording energy readings, these meters are also capable of recording other related
information such a power factor, active, reactive, and apparent power, harmonics, power outages etc. The present
contribution reports the design, fabrication and implementation of a smart energy meter, which utilizes the features of
embedded systems[11-21].

Arduino microcontroller with Wi-Fi modem have been used to introduce ‘Smart’ feature in a traditional domestic
energy meter. In the present billing system the distribution companies are unable to keep track of the changing
maximum demand of consumers. The consumer is facing problems like receiving due bills for bills that have already
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comparison of Arduino and other controllers, and the application of GSM and WiFi modems to introduce Smart
concept[22-34].

With the use of GSM modem the consumer as well as service provider will get the used energy reading with the
respective amount, Consumers will even get notification in the form text through GSM when they are about to reach
their threshold value, that they have set. Also with the help of Wi-Fi modem the consumer can monitor his consumed
reading and can set the threshold value through webpage. The IOT based Smart Meter continuously monitor and
records the energy meter reading and in its permanent memory location. There are various researches that are going on
and various techniques that are available for measuring the energy use of loads and report this data to the network[34-

46].
II. METHODOLOGY
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Fig. 1. Circuit Diagram
Figure 1 shows the circuit diagram for our proposed system. Energy meter or watt-hour meter is an electrical instrument
that measures the amount of electrical energy used by the consumers. Utilities is one of the electrical departments,
which install these instruments at every place like homes, industries, organizations, commercial buildings to charge for
the electricity consumption by loads such as lights, fans, refrigerators and other home appliances. Energy meter
measures the rapid voltage and currents, calculate their product and give instantaneous power. This power is integrated
over a time interval, which gives the energy utilized over that time period.

SCT-013 Current Sensor

The SCT-013 is a non-invasive split-core type clamp meter sensor designed to measure AC current up to 100 amperes.
This type of current sensor is commonly known as a current transformer (CT) and is used for measuring alternating
current in a building. The SCT-013(Figure 2) is convenient to use, as it can be easily attached to either the live or
neutral wire without any electrical work involving high voltage.
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Fig.2. SCT-013 Current Sensor

ZMPTI101B AC Single Phase Voltage Sensor

The ZMPT101B AC Single Phase Voltage Sensor Module(Figure 3) is a high-precision device built on the ZMPT101B
voltage transformer. This makes it an ideal choice for measuring accurate AC voltage with an Arduino or ESP32.The
module is capable of measuring AC voltage within a range of 250V and offers adjustable analog output. It is easy to
use, featuring a multi-turn trim potentiometer for adjusting and calibrating the ADC output.

Fig. 3. ZMPT101B AC Single Phase Voltage Sensor

Wi-Fi MODULE (ESP8266)

Wi-Fi stands for Wireless Fidelity. We are using Wi-Fi which acts as heart for IoT. Through Wi-Fi the consumer can
set changes in threshold value, he can ON and OFF the energy meter. Time to time the readings of units and cost are
displayed on webpage. Consumer can access the Arduino board and meter with help of Wi-Fi. Figure 4 shows the WiFi
Module, we utilized ESP 8266 model for our proposed system implementation. Which is further connected to the
controller(Arduino) for sending the information thru IoT system.

Fig. 4. Wi-Fi MODULE (ESP8266)
The VCC & GND pins of both the SCT-013 Current Sensor and ZMPT101B Voltage Sensor are connected to the Vin&
GND of ESP32, which is a 5V supply. The output analog pin of the ZMPT101B Voltage Sensor is connected to the
GPIO35 of ESP32 and the output analog pin of the SCT-013 Current Sensor is connected to the GP1IO34 of ESP32.
Additionally, two 10K resistors and a single 100-ohm resistor, along with a 10uF capacitor, are required to complete the

circuit.
To measure the current and voltage, the AC wires must be connected to the input AC Terni \WVoltage Sensor.
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III. RESULT& DISCUSSION

IoT based smart energy metering refers to the use of internet-connected devices to measure and monitor energy
consumption in homes, buildings, or entire communities. These IoT-based smart meters are equipped with sensors that
can collect data on energy usage and transmit that data over the internet to a cloud database for advanced data analytics.

IoT technology allows for real-time monitoring of energy consumption, which can be used to optimize energy usage
and identify areas for improvement. Smart energy metering systems can provide insights into energy usage patterns and
allow users to make informed decisions about how to reduce their energy consumption and save money.

An IoT-based Smart Energy Metering works by collecting data from the smart meter and sending it to a cloud-based
database for analysis(Figure 5). The data is then processed using advanced analytics to provide useful insights into
energy consumption.

Setting UpBlynk 2.0 Web and Mobile Dashboard Blynk is an application that runs over Android and I0S devices to
control any IoT based application using Smartphones. It allows you to create your Graphical user interface for IoT
application. Here we will display the IoT Energy Meter Data on Blynk Web Dashboard and also in mobile Application.

The IoT-based smart energy meter eliminates manual meter readings, saving time and money.

With the use of the best current and voltage sensors, accurate readings of voltage, current, power, and total energy
consumed can be obtained.

This is an opportunity to automate electricity consumption monitoring and make it a more streamlined experience.

Fig. 5. IOT base smart energy meter

IV. CONCLUSION
The development of a IoT Based Smart Electricity Energy Meter using ESP32 and Blynk 2.0 will bring about a
revolution in the monitoring and measurement of electricity consumption. The IoT-based solution eliminates manual
meter readings, saving time and money. With the use of the best current and voltage sensors, accurate readings of
voltage, current, power, and total energy consumed can be obtained. This is an opportunity to automate electricity
consumption monitoring and make it a more streamlined experience.
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