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Abstract: Thereading of energy meter isvery tedious aswell as
an expensivejob to do. The meter reading istaken manually by an
individual to generate the bill, which will then passed into a
software to automate billing and payment. A new network
communication for the reading of energy meter by short message
service (SMS) technology and software system besides the
pre-existing energy meters. An Arduino will beintegrated with the
energy meter to read ad store the usage of energy. Energy meter
gives the readings to Arduino and it sends it to the consumer via
SMS. This is useful for the consumer to regularly check their
power consumption and manage their energy usage according to
their need and budget. The user can check their energy usage
from anywhereby using their mobile phones an additional feature
of load control is also provided to the user.
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. INTRODUCTION

In India, energy meters are vastly electromechanical by

nature, and manpower is needed to take the readings of energy
meters from each house and providing it to the system of the
regional office, manualy. Also, humans are required to
control the load by cutting off the supply at the consumer end
but they are gradually getting overthrown by more modern,
accurate, and advanced electronic meters. A good amount of
electrical power islost dueto theft at the destination. We can
abolish this by making some changesin the existing meters. In
regular electromechanical energy meters, electricity usage is
evauated by individual and at a particular interval, they
arrangeto bill on suspicion dependent on the previous records
of power consumption. It ispossiblethat the consumer has not
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used the power as compared to previously recorded usage for
certain reasons, for example being at work for alonger period,
being on a long vacation, and so on [1]. This method of
charging is not proper for the power supply companies asiit
carries out a false record for the usual power consumption in
the buyer’s area and can cause blunders in upcoming
arranging by the companies. Over the years, energy meters
have gone through changes of enhancement and came out to
be extracomplicated with other capacities. Electromechanical
meters are adjacent to no correctness and are deprived of any
configurability. We already have a prepaid metering system
in certain areas of India but the observing system is hardly
accessible and because the required units of power are needed
to be purchased before the consumption, the consumers might
settle the unit measurement which they require to buy and due
to this the continuous power isn’t ensured. The system which
is proposed is an adternate for the conventional
electromechanical meter reading strategies and can provide
remote access to existing meters for professionals. It can
check upon meter readings without anyone going to each
house. A GSM moduleisintegrated into the energy metersto
remotely check the power usage and provide a remote
framework. It can monitor the readings from meter
continuously without visiting the energy meter. This will
reduce human efforts and can be controlled easily [2].

[I. LITERATURE REVIEW

In recent times, new improvements have brought many
changesto increase energy services. But there are more issues
in the system which influence the style of administrations and
due to this the amount of fulfillment of consumers. In [3] R.
Bhavani and S. Alagammal used the existing system,
forgetting the energy utilization it uses manual meter
perusing. The current system of energy metering and billing
depends upon electromechanical and digital meters. It
requires more human resources and time. Some of the
disadvantages of it are the requirement of extra manpower,
the possibility of wrong controlling of energy consumption.
The system which is proposed evauates old methods
drawbacks and current methods and technologies with a
computerized system to receive or control readings of energy
meter and providing consumers with the facilities of
continuously monitoring the energy consumption. B. Karimi
et a. [4] proposed a system that uses a GSM module along
with Arduino/microcontroller at the user end. Such meters can
provide the energy meter readings to remote areas whenever
required. It also includes the method of load control. In this
system, the traditional domestic energy meter is used along
with the electronic devices and sensors to provide a wireless
system that requires very little
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human interference and can be controlled or operated
remotely via mobile phones. Meters with an automatic meter
reading system provide meter readings, load control, and
giving information about consumed energy to the customer
whenever it is required by the consumer through SMS. This
system is designed to provide telemetering and user can
disconnect service whenever required, this will save power
for the user and the as well.

1. SYSTEM DESIGN

This system works together with the pre-existing energy
meters and provides the consumers with real-time energy
readings. This system is cost-effective, robust, and have
low-power characteristics due to which it can be used in
homeswidely. This systemisthe collaboration of pre-existing
energy meters and new electronic devices and sensors [5].
This system is used to screens the parameters of energy meter
and then calculates the number of electrical units consumed.
The system can be controlled according to the requirements of
the user.
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Fig. 1.Block diagram of the system

IV. METHODOLOGY

The system which is proposed uses microcontroller Arduino
Uno, it can process the commands according to our need such
as power supplied to appliances or proving readings from the
energy meter. The control signal which is generated by the
GSM module viathe SM S from the consumer isforwarded to
the Arduino Uno which operated the appliances connected to
the energy meter through therelay. The energy meter whichis
connected to the Arduino Uno through optocoupler will check
and calculate the unit consumption. Arduino Uno will get the
number of units consumed at regular intervals from the energy
meter via optocoupler and then calculate the billing amount
and provideit to the consumer whenever required by the user.
The same information will be displayed on LCD [6]. The
power consumption could be reduced by switching offloads
through the specified commands. The whole system provides
a swift, easy, and effortless experience. The hardware
requirements of the proposed system are Arduino Uno
microcontroller, energy meter, optocoupler (for connecting
energy meter to the microcontroller), GSM module (to
exchange data between consumer and microcontroller), LCD
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and relay. The proposed meter records the power
consumption and calculates the hill. It works based on the
blinks of the calibration LED which is found inside the
traditional electromechanical meter. An optocoupler that
contains an IR diode and phototransistor, is incorporated in
the system to detect the number of blinks of calibration LED
by connecting both of them. Whenever the calibration LED
blinks the electricity flows through the optocoupler’s IR
diode. The IR radiation from the IR diode is sensed by the
photodiode which then sends the signal to the Arduino[7].
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Fig. 2.Flowchart of the process

V. HARDWARE COMPONENTS

Arduino Uno: It is a single-board microcontroller board
based on microchip ATmega328P. It has 14 digita 1/0 pins
and 6 analogs I/0 pins and can be programmed with Arduino
IDE. It can be powered by an external battery, external power
supply adapter, or via USB type B cables.
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Relay: Relayislikeaswitchwhichiselectrically operated. It
consists of several inputsterminalsfor one or multiple control
signads. Many relays have electromagnetic coils to
mechanically operate a switch, but there are many other
principles which are also used to operate relays. In the
proposed system we use relaysto connect the load to Arduino
Uno and energy meter.

Fig. 4.Relay

GSM Module: GSM is a standard developed by the
European Telecommunication Standards Ingtitute. It
describes the protocol for the coactivity of mobile y using
cellular networks. We will use it to send data from mobile to
Arduino Uno. We can switch loads on/off by the commands
given by the mobile.
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Fig. 5.GSM Module for Mobile Communication.

Optocoupler: It is a combination of light-emitting and
light-sensing devices. The signal is applied to the
light-emitting device (LED), then it falls on the light-sensing
device (Photodiode, LDR, €tc.).

Fig. 6.0ptocoupler.

V1. PROPOSED SYSTEM

In this system, a microcontroller has been used to collect
readings from energy meter via a combination of optocoupler
and Arduino and send it to the user’s mobile via GSM
module. Hence, the user can look for higher energy
consumption at any time and regulate it according to
himself/herself. A  smart meter works by wireless
communication between energy meter and consumer so that
consumers will always have the real-time electricity usage
data and will aso be able to control the load remotely [8].
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Hence, reducing power wastage. In this system, optocoupler
interacts with energy meter though the calibration LED of
energy meter. Whenever the calibration LED blinks, the
electricity flows through optocoupler (as they are connected).
This results in the activation of IR diode inside optocoupler
which then sends IR radiation to the photodiode. Then
photodiode sends the signal to the Arduino Uno to calculate
the number of units used. The microcontroller then generates
the bill according to the use and sendsiit to the user whenever
asked by the user [9].

To get the information about bill user is required to send
specified text via SMS from his\her mobile phone. ThisSMS
isreceived by the GSM module and further transferred to the
Arduino Uno. Then the microcontroller reads the message
and generates the bill according to the units consumed by the
user and sends this information to the user’s mobile phone
with the help of the GSM module in the form of SMS [10].
Relays are also used to control the load flow and are operated
through the signal from a microcontroller whenever the user
sends the command to do so. After connecting the Arduino
and GSM module and other peripherals with each other,
connect the electricity meter to the load through a relay.
Arduino checks for the SMS from the user. As soon as the
user sends the SMS with the specified text of disconnecting
the load, Arduino Uno reads it and then sends the signa to
activatetherelays. Asaresult, relaysdisconnect theload from
the energy meter, hence disconnecting the load from the main

power supply [11].
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Fig. 7.Complete Structure of the Proposed System.
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Table- I: Difference between Conventional & Proposed Metering System

Type Conventional Meter Proposed Design
Communication None GSM
. Postpaid/
Payment Postpaid Prepaid
Data Display Units Units, Bill
User Interface Gear based display LCD
Load Control No Control Relay Control
Data Collection Manual SMS
Cost 1K Around 2K

VIl. CONCLUSION

Through this project, we have created a prototype of a smart
system that will provide an effective, efficient, and quick path
to check and regulate the energy consumption at the user end.
Thiswill help usersto regul ate energy consumption according
to their needs and save their money and energy. Userswill be
able to remotely switch the load on/off viatheir mobile. This
paper concludes by creating a user-friendly and long-lasting
system.
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