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Abstract: The project's objectives are to shorten lines at energy meter billing counters and automatically lower use of
energy meters in the event that bills are not paid. The project also aims to offer a remedy that would reduce power and
revenue losses brought on by theft of power and other illegal actions. The "Prepaid Energy Meter" is a brand-new concept
used by the workplace system. Utilizing GSM technology, the user is alerted to power usage (measured in watts) and is
immediately prompted to recharge if it drops below a certain threshold. All power distribution companies, private
communities, computer parks, and multi-unit housing developments can use this technology.

The adoption of this project will aid in better energy management, energy saving, and the elimination of unneeded head
aches associated with inaccurate billing. The automatic billing system will track realtime use and allow minimal room f
or argument over consumption and invoicing. The metering and billing system has been identified as one of the proble

matic subsystems leading to the massive revenue loss in the Nigerian power sector.

The prepaid card communicates with the power company through the GSM network. The latching Relay disconnects the
consumer load from the utility supply when the prepaid card is out of balance (contactor). Through GSM/SMS mode, the
electricity supplier may remotely top off the prepaid card based on user demand. The results obtained imply that the
process works effectively. Delinquent bills and human error in meter readings are certain to be reduced by prior billing,
ensuring the utility justified revenue.
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l. INTROUDUCTION

Technology for electrical metering instruments has advanced since more than a generation ago has considerably
improved. From the indigenous enormous metres with heavy magnets and coils, several advancements have resulted in
reductions in size and weight as well as increases in features and specifications.

The decision and correctness of the metre have greatly increased throughout time. It way electrical characteristics are
measured has entirely altered with the advent of the digital metre in the latter half of the 20th century. Due to its benefits
including ease of reading, greater resolution, and durable construction, digital metres have swept the whole range of
measuring devices, beginning with Voltmeters and Ammeters.

The usage of energy and its distribution have recently been a major topic of debate because of the enormous variations
in consumption and production of energy. As a consequence of frequent power outages, which are also largely due to
affluent people’s irrational energy use, energy consumers confront a number of problems.

1. LITERATURESURVEY

[1] Sourav Choubey,KapishawarMishra, Ajaysinh Chauhan, Feni Faldu, and Vishal Devaliya are among the cast
members. This study presents a new idea of an energy metre in which the maximum energy demand of a customer is
shown in the metre used by the consumer. When the maximum is reached, the metre and the connection are spontaneous
unplugged via an integrated technology built within the metre. The suggested system is primarily concerned with customer
electricity use. When the consumer's consumption of power approaches its limit, the system restricts it. The system has
been configured with a consumption restriction, which may be adjusted as needed.

[2] Sandip Zade, Mitalee Nagvekar, and Megha Mane. In this article, the authors examine the idea that the customer's
bill may be calculated and sent to them via an Android app, with the metre reading being shown on a VB application for
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the service provider.This method allows the user to simply verify the monthly readings via the Android application and
receive SMS notifications of the monthly charge.The application-based bill payment feature is not supported by this
system.There are separate applications for customers and service providers on the system.

[3] Avinash Kumar, Annapurna Mishra, Ravi Kumar, Chetan Chaturvedi, and Gautam Kamran (2018). In this study, the
authors focused on the GSM modem, which uses the GSM network to send the Arduino the identicalpart unit for the
renew amount pay and alerts the user when the balance is low. In this arrangement, a relay turns off the power supply if
the balance goes below the threshold amount.

[4] VIVEK K. SEHGAL The notion of a postpaid energy metre that automatically measures the energy spent in the house
and disconnects the power connection when it reaches a number that is initially supplied into the hardware was originally
proposed under the phrase "Electronic Energy Meter with Instant Billing." The gadget contains a user interface that
enables people who will interact with the hardware to set values.

[5] Ashna's "GSM K's Based Automatic Energy Meter Reading System with Instant Invoicing” proposes the building of
a simple, low-cost wireless GSM energy metre and its associated wave interface for the aim of automating billing and
handling the obtained data on a global scale.Ms. Sunita D. Giri, Ms. Prajakta B. Murmude, and Mr. Sachin G. Jagdale,
proposed the development of a GSM-based remote energy metre with data logging, consumption authority control,
workforce reduction, power theft prevention, and automatic billing and payment in electricity distribution and regulation.

[6] Gopal,Brijesh Kumar Dubey, and Devendra Kumar Pandey. The Global System for Mobile (GSM) technology is
described by the authors in this study. According to this technology, the customer receives signals about their power
consumption (measured in watts), and if it reaches a certain threshold, they are immediately advised to recharge in order
to continue using the device. There is some area for discussion over use and pricing with this automatic billing system
for smart energy meters.

1. EXISTNG METHODOLOGY

A prepaid card, similar to a mobile SIM card, that is used as part of a GSM-based energy recharging interface. The GSM
network is utilised to communicate between the prepaid card and the electrical business.Once the prepaid card is out of
balance, the latching Relay disconnects the consumer load from the utility supply (contactor).

To measure use in the current system, either an electronic energy metre or an electro-mechanical metre is put in the
building.The only unit of measurement available to the metres in use right now is the kWh.Nevertheless, monthly on-
foot metre readings of the kWh units utilised must still be completed.

A business specialising in metre reading must process the recorded data.In order to process the metre reading, the firm
must first associate each record of power use with a specific account holder before calculating the amount owing using
the applicable rate.

v. PROPOSED METHODOLOGY
The work system utilises a brand-new "Prepaid Energy Meter" idea. TheUser would receive alerts concerning power
usage thanks to the GSM technology (in watts).When the battery level drops below the required amount, it will entirely
notify the user to recharge.

The consumers must pay for the power through this technique before using it. Users utilise the power in this way while
holding credit, up until the credit runs out. The electrical supply is shut off by a relay if the credit line is exhausted.

V. BLOCK DIAGRAM

The microcontroller-based system used in this project records the measurements continually, and it may send the live
metre reading to the electricity department upon
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request. In the event of unpaid electricity bills, this tool can also be utilized to disconnect the home's electricity source .
Each energy metre must have its own GSM modem and SIM card.

GSM Communication

Module

Power Supply = Microcontroller 3| LCD Display

Energy Meter Relay Key pad

Output Load

Fig. No: 1. Block diagram of Proposed system

VI. WORKING

The PIC micro controller serves as the central processing unit in the suggested concept. The PIC micro controller is used
to interconnect the entire system.

The GSM modem is serially attached to the controller, which serves as the primary communication interface between the
user and the provider.

The GSM transfers information through its own network. When utilising a hardware programmer and the MP-LAB IDE
software, special embedded C code is utilised to programme PIC micro controllers. To turn off and on the power source,
the relay functions as a switching device.The LCD is connected to the micro controller through a parallel port connection.

Its micro controller collects an SMS that was delivered to the phone, decodes it, finds the mobile number, and then
activates the relays that are linked to its port to run the appliances . When an operation is successful, the controller replies
by sending an SMS to the user's mobile device.

The prominence of the coding is on the fact that it decreases human labour while increasing the accuracy of the
computation of power bills.

VII. HARDWARE REQUIREMENT

GSM Module:

GSM is a circuit-switched system in which each 200 kHz channel is divided into eight 25 kHz time slots. In most regions
of the world, GSM works on the mobile communication bands 900 MHz and 1800 MHz. GSM works in the 850 and
1900 MHz frequency bands in the United States.
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Fig.No.2 - GSM Module

Microcontroller

A single function inside an embedded system is controlled by a tiny integrated circuit. A typical microcontroller contains
a CPU, memory, and input/output (I/O) peripherals on a single chip. The energy metre is controlled by the PIC

Microcontroller.

The PIC Microcontroller-based control section regulates and synchronises all operations, including reading the credit
from the card reading device, generating and updating the net credit, and showing the net credit on the LCD Display.

Fig.No.3 - Microcontroller.Electricity Energy Meter

A device that tracks the amount of electrical energy utilised is called an electric metre, often known as an energy
metre.The most used unit of measurement for electricity is the kilowatt hour (kWh), which represents the energy
expended by a load that use kilowatt hour for one hour.
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Fig.No.4 - Digital Energy Meter
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16x2 LCD Display:
A 16x2 LCD has two lines with a capacity for 16 characters each.On this LCD, each character is shown as a 5x7 pixel

matrix. The clever alphanumeric dot matrix display can display 224 different characters and symbols and has a resolution
of 16 x 2. Command and Data registers are present on this LCD.

Fig.No.5 - LCD Display

Relay:

An electrical switch of this kind is a relay. It consists of an operational contact terminal and an input terminal for one or
more control signals. The switch may have an infinite number of connections in different contact kinds, including
combinations, create contacts, and break contacts.
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Fig.No.6 - Relay

Keyboard:

A computer keyboard is a type of peripheral input device modelled after a typewriter keyboard. It utilizes a variety of
buttons or keys that function as mechanical levers or electrical switches. Since the 1970s, teleprinter-style keyboards
have been the preeminent input method for computers, replacing previous punched card and paper tape technologies. The
computer mouse has been a complement since the 1980s.

Fig.No.7 - Keyboard

Power Supply Unit:

This power supply unit (PSU) transforms mains AC voltage and converts it to DC voltage supply.And variable DC to
variable AC can be converted through rectifier circuit. In AC voltage 230V to convert DC voltage 12v 10A power supply.
It application for a computer's internal electronics components and industrial motors controller. Switched-mode power
supply are used in all electrical and electronics equpiments. Variable frequency drive (VFD) is the power supply unit
used for industrial purpose.

©IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 103


https://iarjset.com/

IARJSET ISSN (O) 2393-8021, ISSN (P) 2394-1588

F@g International Advanced Research Journal in Science, Engineering and Technology
> ISO 3297:2007 Certified 32 Impact Factor 7.12 3¢ Vol. 9, Issue 11, November 2022

DOI: 10.17148/IARJSET.2022.91114

Fig.No.8 - Power Supply Unit

VII. CONCLUSION

The market for prepaid energy metres is already developed. The government is allowing people to use this in their homes.
As aresult, it was this technology that originally inspired us to rebuild. Then we planned to incorporate some new fixtures
into the project. We ended up developing a method that allows people to recharge their metres using a pin code. And may
see the metre reading through SMS. If the metre needs to be recharged, the user will be notified. If the user does not
recharge in a timely manner. It will bring the system to a halt. And it will restart when it is recharged again.

REFERENCES

[1] Mrs. Akanksha Shukla and colleagues, "Embedded system-based prepaid electricity metering and invoicing,"”
IJETEE, Vol. 2, Issue 4, April 2013.

[2]1"A Prepaid Energy Meter Review Using Arduino and GSM Technology" International Journal of Advent
Technology Research (IJRAT) (E-ISSN: 2321-9637) 9th April 2017 Special Issue National Conference
"CONVERGENCE 2017"

[3]. An Approach to Automate Power Meter Reading & Billing System," Alok Malviya Global Journal of Management
and Business Studies is a peer-reviewed journal dedicated to the advancement of management and business studies
Volume 3, Number 9 (2013), pp. 943-948 ISSN 2248-9878 Publications by Research India.

[4]. Sudhish N George and K Ashna, "GSM Based Automatic Energy Meter Reading System with Instant Billing,” The
National Institute of Technology Calicut IEEE,2013 sponsored and funded this study.

[5] S.Karthick ,AVenkatesa Prabhu et al “ Internet of Things based Smart Flood forecasting and Early Warning System”
Elsevier : Materials Today: Proceedings, Jan 2021,

[6] "Advanced Smart Energy Metering System for Developing Countries,” SaiKiran Ellenki, Srikanth Reddy G, and
SrikanthChan, International Journal Of Scientific Research And Education, 2014.

[7] "Embedded energy metre," Subhasimaitra A new approach for measuring customer energy use and billing, Power
system Technology and IEEE Power India conference 2008.

[8] "Prepaid Energy metre monitoring with power theft detection and intimation system utilising GSM," G. L. Prashanthi
and K. V. Prasad, Journal of Electronics and Communication Engineering, vol. 9, no. 6, Nov - Dec. 2014.

[9]S. Dinesh Rajal, B. Dhanaraj2, K. Manickam3, K. Karthick Raja4. Dr. K. Sheelasobanarani5, "A Prepaid Energy
Meter for Efficient Power Management,” International Journal of Emerging Technology and Advanced Engineering,
March-2014, Volume 4, Issue 3.

[10]"ZigBee Based Advanced Energy Prepaid Meter,” Bharat Indorey and M. Lokhande, International Journal of
Innovations in Engineering and Technology (IJIET), Volume 3 Issue 3 February 2014.

[11]. Albert, J.R. and Stonier, A.A. (2020), Design and development of symmetrical super-lift DC-AC converter using
firefly algorithm for solar-photovoltaic applications. IET Circuits Devices Syst., 14(3): pp.261-269.
https://doi.org/10.1049/iet-cds.2018.5292.

[12]. Shunmugham Vanaja, D, Albert, JR, Stonier, AA. An Experimental Investigation on solar PV fed modular
STATCOM in WECS using Intelligent controller. Int Trans Electr Energ Syst. 31(5), 2021; e12845.
https://doi.org/10.1002/2050-7038.12845.

[13].Murugesan, Malathi; Kaliannan, Kalaiselvi; Balraj, Shankarlal; Singaram, Kokila; Kaliannan, Thenmalar; Albert,
Johny Renoald. ‘A Hybrid Deep Learning Model for Effective Segmentation and Classification of Lung Nodules from
CT Images’, Journal of intelligent and fuzzy system, vol. 42, no. 3, pp. 2667-26791, 2021.DOI: 10.3233/JIFS-212189.

[14]. Albert, Johny Renoald et.al ,” Investigation on load harmonic reduction through solar-power utilization in intermittent
SSFI using particle swarm, genetic, and modified firefly optimization algorithms,” Journal of Intelligent and fuzzy
system, Vol.42, no.4, 2022, pp.4117-4133. DOI:10.3233/JIFS-212559.

[15]. Vanchinathan, K, Valluvan, KR, Gnanavel, C, Gokul, C, Albert, JR. An improved incipient whale optimization
algorithm based robust fault detection and diagnosis for sensorless brushless DC motor drive under external
disturbances. Int Trans Electr Energ Syst. 2021; 31(12):e13251. Doi: 10.1002/2050-7038.13251.

©IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 104


https://iarjset.com/
https://www.sciencedirect.com/science/article/pii/S2214785320396048?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S2214785320396048?via%3Dihub#!
https://doi.org/10.1049/iet-cds.2018.5292
https://doi.org/10.1002/2050-7038.12845
https://doi.org/10.1002/2050-7038.13251

IARJSET ISSN (O) 2393-8021, ISSN (P) 2394-1588

F@g International Advanced Research Journal in Science, Engineering and Technology
> ISO 3297:2007 Certified 32 Impact Factor 7.12 3¢ Vol. 9, Issue 11, November 2022
DOI: 10.17148/IARJSET.2022.91114

[16]. Ramaraju, Satish Kumar et al. ‘Design and Experimental Investigation on VL-MLI Intended for Half Height (H-H)
Method to Improve Power Quality Using Modified Particle Swarm Optimization (MPSO) Algorithm’. 1 Jan. 2022,
Vol. 42(6), pp.5939 — 5956. DOI: 10.3233/JIFS-212583.

[17]. Logeswaran Thangamuthu, Johny Renoald Albert, Kalaivanan Chinnanan, and Banu Gnanavel. 2022. Design and
development of extract maximum power from single-double diode PV model for different environmental condition
using BAT optimization algorithm. J. Intell. Fuzzy Syst. 43, 1 (2022), 1091-1102. https://doi.org/10.3233/JIFS-213241

[18]. Palanisamy, Rajarathinam, Govindaraj, Vijayakumar, Siddhan, Saravanan, Albert, Johny Renoald,” Experimental
Investigation and Comparative Harmonic Optimization of AMLI Incorporate Modified Genetic Algorithm Using for
Power Quality Improvement’. Journal of Intelligent and fuzzy system, 43(1), pp. 1163-1176, 2022, DOI: 10.3233/JIFS-
212668.

[19]. Albert, J.R. Design and Investigation of Solar PV Fed Single-Source Voltage-Lift Multilevel Inverter Using
Intelligent Controllers. J Control Autom Electr Syst 33, 1537-1562 (2022). https://doi.org/10.1007/s40313-021-00892-
w.

[20]. Gnanavel. C, Muruganatham. P, Vanchinathan. K and JR Albert, "Experimental Validation and Integration of Solar
PV Fed Modular Multilevel Inverter (MMI) and Flywheel Storage System," 2021 IEEE Mysore Sub Section
International Conference, 2021, pp. 147-153, doi: 10.1109/MysuruCon 52639.2021. 9641650.

[21]. A. Johny Renoald, Stonier Albert Alexander & Vanchinathan Kumarasamy (2022) Testing and Performance
Evaluation of Water Pump Irrigation System using Voltage-Lift Multilevel Inverter, International Journal of Ambient
Energy, pp. 1-14, DOI: 10.1080/01430750. 2022.2092773

[22]. Albert, Johny Renoald et al. ‘An Advanced Electrical Vehicle Charging Station Using Adaptive Hybrid Particle
Swarm Optimization Intended for Renewable Energy System for Simultaneous Distributions’, 43(4), 2022, pp. 4395 —
4407,

©IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 105


https://iarjset.com/
https://content.iospress.com/search?q=author%3A(
https://content.iospress.com/search?q=author%3A(
https://content.iospress.com/search?q=author%3A(
https://content.iospress.com/search?q=author%3A(
https://doi.org/10.1007/s40313-021-00892-w
https://doi.org/10.1007/s40313-021-00892-w
https://doi.org/10.1080/01430750.2022.2092773

