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ABSTRACT: This paper is about an Automatic Energy Meter Reading and Billing System (AEMRBS) using GSM
and microcontroller. In this system the Energy meter reading can be calculated and it will be stored in the electricity
distributor database without an assessor’s intervention. In such a way that the electricity distributor can access the
Energy meter reading frequently by remote access through the GSM based AEMRBS. A GSM module is incorporated
in this system with microcontroller and energy meter module. Whenever the customer utilizes the electricity, the live
energy will be sent to the cloud server every 30 minutesand it will be recorded in the server. The ThingSpeak cloud
server is used for recording the DATA. The customer also can receive the bill from anywhere in the world using the
ThingShow mobile application.It is a simple and low cost wireless GSM based AEMRBS.

KEYWORDS: Energy Meter, GSM Module, Arduino Microcontroller, Current Sensor, Voltage Sensor, Real Time
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I. INTRODUCTION

In recent days automation is giving vital role in day to day life. Also utilization of manpower for different work in
different environment is difficult, very expensive and more time consuming one. Particularly during the COVID
pandemic, taking the energy meter reading by assessors is very difficult and risky. Hence this project Automatic
Energy Meter Reading and Billing System (AEMRBS) using GSM is planned to implement.In the existing system
different methods used to receive the meter reading, visiting the assessors in person, self-meter reading system, prepaid
energy system, etc. It is not convenient, more time consuming, more labour requirements, possibility for error reading,
power theft by bypassing the meter and it is disturbance for the user to send the reading every month in the self-meter
reading system. Sometime the consumer’s door will be closed. Hence the assessor will calculate the bill as per the last
month bill or the average of last three month.

The design of a simple low cost wireless GSM energy meter and its associated web interface, for automating billing
and managing the collected data globally. This system replaces traditional meter reading methods and enables remote
access of existing energy meter by the energy provider. Also they can monitor the meter readings regularly without the
person visiting each house. A new interactive, user friendly graphical user interface is developed using Microsoft visual
studio .NET framework and C# [1].A Low Cost GSM based Smart Energy Meter Design: Capable of Demand Side
Management and Data Logging. In the design of smart energy meter has been first implemented in software
environment and then a prototype model has been developed, which communicates the consumed energy data through
GSM network [2]. The GSM Based Energy Meter Monitoring and Load Control has been developed for controlling
the load [3], design and construction of A GSM Based Energy Meter developed to send the energy to the web [4]. The
GSM module is used for different applications [5-10]. The different automation techniques were demonstrated for
different applications [11-15].In theabove mentioned work there is no separate mobile application for the consumers.

The AEMRBS is giving solution for the above said problems. It is a GSM based Automatic Energy Meter Reading and
Billing System. Here the energy is calculated using voltage and current sensors value. The calculated energy will be
stored in the EEPROM of microcontroller and the same will be sent through the GSM module to the ThingSpeak cloud
server and it will be recorded. The bill will be calculated according to the tariff of the respective customer and it will be
also sent to the Thing Speak cloud server and also to the customer mobile using the ThingShow app. The proposed
system gives the solution to power theft, auto energy recording auto billing and reduction of labour etc.
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The Paper is organized as follows. Section | presents the introduction part, Section Il describes proposed work, Section
I11.Explains the methodology Section IV demonstrates experimental results of energy meter. Finally, Section V
presents conclusion.

Il. PROPOSED WORK

The block diagram given in the figure 1 is represents the Automatic Energy Meter Reading and Billing System
(AEMRBS) using GSM and micro controller. The energy meter module consists of a voltage sensor, current sensor,
Real Time Clock (RTC), Arduino Microcontroller, LCD display and GSM module. The load is connected with the
energy meter module. Initially the power is calculated with the current voltage and power factor. Thenthe energy will
be calculated with power and time. This energy along with the other parameters will be sent to the ThingSpeak cloud
through the GSM module.

Power
Supply E:>
Electricity
GSM ) /
|::> Module |:> Distributor
Energy Microcontroller Office Record
Meter |:>
Module @
@ . Customer
> | Display Mobile
Load

Fig.1. Block Diagram of proposed system
1. METHODOLOGY

The energy is calculated using the voltage and current sensors. ZMPT101B is the AC voltage sensor used to sense the
AC voltage. It is a single phase AC transformer based active output voltage mutual inductance module build with this
sensor. It has series of high-precision voltage transformer and high-precision operational amplifier. It can able to
measure the input of 0 to 250 volt AC supply voltage. It contains an onboard Precision Micro-Voltage Transformer,
high-precision on-board operational amplifier circuit; it will measure the precise value of sampling and proper
compensation and other functions. The output of this sensor is sinusoidal voltage DC component of 5V to 30V. Figure
shows the voltage sensor ZMPT101B. The Voltage Sensor ZMPT101B is shown in figure 2.

Fig.2.Voltage Sensor ZMPT101B

The ZMCT103C 5A-5mA Current transformer is used for sensing the current. It is a high precision micro current
transformer and it will sense the AC current accurately using the current transformer. It will measure the input
current of 5A and it will give the output of 5mA corresponding to the 5 ampere input meaning that it is working
with the ratio of 1000:1. This current transformer has high galvanic isolation, high accuracy and good consistency.
It can be mounted on the PCB easily by soldering the two legs. There is a burden resistor of 100 ohms is used to
sense the current in terms of voltage. The Current Sensor ZMCT103C 5A-5mA is shown in figure 3.

IJIRSET © 2021 | AnI1SO 9001:2008 Certified Journal | 5600


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

S r'l . . .
- . = y = . = . . . .
ﬁ'\!g‘ﬁ | e-ISSN: 2319-8753, p-I1SSN: 2320-6710] www.ijirset.com | Impact Factor: 7.512|
IJIRSET || Volume 10, Issue 5, May 2021 ||

DOI:10.15680/1JIRSET.2021.1005243

Fig.3. CurrentSensor ZMCT103C 5A-5mA

The power factor is calculated using a separate Arduino Nano microcontroller. The calculated power factoris given to
the Arduino mega main board for calculating the energy. The single phase AC power is calculated using the voltage,
current and power factor. Then the Energy is calculated by multiplying the time with the AC power.

IVV.EXPERIMENTAL RESULTS

The energy is calculated almost for every millisecond. The calculated Energy will be stored in the EEPROM of
Arduino Mega Board. Every millisecond the new energy will be calculated and it will be added with the existing
energy in the EEPROM storage. The calculated parameters will be lively displayed in the 20X4 LCD display. The live
date and time also will be displayed in the LCD using the RTC DS1302. All the calculated parameters such as voltage,
current, power, power factor, energy and cost will be validated with standard meter reading and the developed smart
energy meter is providing accurate result. All these parameters will be sent to the cloud server and it will be updated
every 30 minutes.
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Fig.4. Graphical representation of VVoltage Fig.5. Graphical representation of Current
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Fig.6. Graphical representation of Power Fig.7. Graphical representation of Power Factor

For the 10T application GSMSIM900A is used for data transfer and the ThingSpeak cloud is used for DATA recording.
Here there is an Ooredoo Sim Card is used for the GSM module for transferring the data to the ThingSpeak cloud. The
same ThingSpeak recorded parameters can be viewed from the mobile application called ThingShow. Hence the Smart
Energy Meter all the parameters can be viewed in the ThingSpeak website and also the mobile application ThingShow.
The graphical representation of recorded DATA voltage, current, power, power factor, energy and cost in ThingSpeak
Cloud is shown in figure 4, 5, 6, 7, 8 and 9 respectively.
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V. CONCLUSION

The Automatic Energy Meter Reading and Billing System Using GSM and Low Cost Microcontroller have been
developed as per the initial objectives. This project will calculate the energy of all type of loads. Here the power factor
is calculated without using complex hardware circuit; hence the overall hardware circuit is simple and compact. The
calculated parameters such as voltage, current, power, power factor, energy and cost are initially displayed in the LCD
display. All these parameters are sent to the ThingSpeak cloud; here all the data were recorded. The electricity
distributor can view the individual customer’s utilized energy and other parameters any time from the cloud server
without any assessor’s intervention. The consumer also can see their daily usage of electricity and all other parameters
including billing cost, time to time from anywhere in the world using the ThingShow mobile application. The smart
energy meter parameters were calibrated with the standard meter and verified all the parameter with the existing
standard meter, the developed smart energy meter is showing accurate result, more over all the parameters can be
viewed from anywhere in the world.
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