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Abstract: 

The conventional metering and charging framework is one of the malfunctioning 

subsystems that is contributing to Power Supply Company's massive budgetary loss, it is 

realized. Similar to errors with conventional methods, mistakes are made at every stage of 

charging the energy rates.  

meters, human error in the reading of used energy when observing the consumption; and 

mistakes made in the compilation of paid and overdue invoices. Prepaid pricing or a billing 

system for energy used is the remedy for this drawback. In order to reduce the income 

deficits that utilities are looking at, the majority of developing nations are updating their 

outdated energy management practices. This is being accomplished by swapping out the 

outdated energy meters for smart meters that have prepaid capabilities. 
 

1.Introduction: 

The Prepaid Energy Meter project aims to address these issues by introducing a modern, user-

friendly, and efficient energy metering solution. By utilizing cutting-edge technology and 

innovative design, our system gives users the ability to monitor and manage their electricity 

usage. In today's rapidly evolving world, the demand for efficient energy management systems 

has become increasingly paramount. Traditional postpaid energy metering systems, while 

functional, often present challenges such as delayed billing, revenue loss due to unpaid bills, 

and difficulties in monitoring and controlling energy usage. The Prepaid Energy Meter project 

 

2. Literature Survey: 

1. Title: GSM Technology-Based Prepaid Energy Meter Design and Implementation  

Written by P. Sakthivel and P. ViswanathanPublication: Scientific & Engineering Research 

International Journal 2013 is the year .In this work, the use of GSM technology to construct a 

prepaid energy meter is explored. It describes how the hardware for remote charging and 

electricity usage monitoring is set up, using microcontrollers and GSM modules. In terms of 

customer convenience and energy management, the study emphasizes the advantages of 

prepaid meters. Significance: gives basic information about prepaid metering systems, which is 
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necessary to comprehend how Bluetooth is integrated into energy meters. 

  

2. Title: Arduino and GSM-Based Smart Energy Meter V. S. Kanchana and G. Bhuvaneswari 

wrote this. Publication: International Journal of Electrical, Electronic, and Instrumentation 

Engineering Advanced Research  2014. 

 

3. Title: GSM Technology-Based Prepaid Energy Meter Design and Implementation  

Written by P. Sakthivel and P. ViswanathanPublication: Scientific & Engineering Research 

International Journal 2013 is the year In this work, the use of GSM technology to construct a 

prepaid energy meter is explored.  

4. Title: Arduino and GSM-Based Smart Energy MeterV. S. Kanchana and G. Bhuvaneswari 

wrote this. Publication: International Journal of Electrical, Electronic, and Instrumentation 

Engineering Advanced Research 2014 is the year 

 

   3. Problem Statement: 

1. Fraudulent use of energy and manipulation of the energy meter are examples of energy theft.  

Insufficient Billing System: Challenges in precisely monitoring and invoicing energy 

consumption. 

  

2. Absence of Prepaid System: There would be delayed payments and unstable finances if there 

is no prepaid system. Concerns about security: openness to illegal access and hacking. Hazard of 

tricking the payment system or tampering with the prepaid balance.In the same sense that a PC is 

classified as an embedded system, a microprocessor-based system is made to control a function 

or set of functions; it is not intended for end users to program. Despite having several options 

and choices, an embedded system is made to carry out a single purpose.  

Either NODEMCUs or digital signal processors are the processing cores found in embedded 

systems. Not-Deemcus. 

 

3. Unauthorized use and tampering with the energy meter constitute energy theft.  

Poor Billing System: It is challenging to precisely measure and charge energy use.  

 

4. Absence of Prepaid System: Payment delays and unstable finances result from the lack of a 

prepaid system. Issues with security: susceptibility to illegal entry and hacking. Danger of 

tampering with the pre-paid amount or avoiding the payment process.In contrast to a PC, which 

is classified as an embedded system, a microprocessor-based system is intended to control a 

single or a set of functions and is not meant to be programmed by the user. An embedded system 

is made to carry out a single duty, although with various options and choices.  

Digital signal processors or NODEMCUs make up the processing cores of embedded systems. 

nODEMCUs 
 

4. Proposed System: 

A prepaid energy meter is a system where consumers pay for electricity before they use it, 

similar to how you would top up credit on a mobile phone. Here's how it typically works: 
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1. Meter Installation: A special prepaid energy meter is installed at the consumer's premises, 

usually at the main connection point. 

2. Token or Card: The consumer purchases credits (tokens or cards) from authorized vendors or through online 

platforms. These credits contain a certain amount of electricity units. 

3. Credit Insertion: The consumer inserts the token or card into the prepaid meter, which transfers the credit to the 

meter. 

4. Consumption Monitoring: As the consumer uses electricity, the prepaid meter deducts units from the available 

credit balance. 

5. Low Credit Warning: When the credit balance reaches a certain threshold, the meter may emit a warning signal, 

notifying the consumer to top up. 

6. Automatic Disconnection: If the credit balance depletes completely, the meter automatically disconnects the 

supply until more credit is added. 

7. Top-up: The consumer can add more credit at any time by purchasing additional tokens or cards and inserting 

them into the meter. 

5. Design of Proposed System: 

Designing a prepaid energy meter involves several key components and considerations to ensure its functionality, 

reliability, and user-friendliness. 

 

Block Diagram of PREPAID ENERGY METER 

 

6. Advantages and Applications: 
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6.1 Advantages: 

1. Cost supervision and management Control over User Budget: By allowing users to pay ahead for the energy they 

use, this feature helps them effectively manage and keep a lid on their energy costs. This helps to incentivize more 

thoughtful energy use and avoids unexpectedly expensive costs. Prevention of Overuse: When a user's balance is 

exhausted, the prepaid system automatically cuts off the power source to keep them from going into debt.Easy to 

Get to and Convenience of Remote supervision and management: Adding even more ease, the mobile app lets users 

pay bills, view their energy usage, and check their balance from any location with Bluetooth connectivity. The 

program, which can be coupled with a number of payment options, makes it simple for users to replenish their 

prepaid amount. More Energy Efficiency: Promotes Energy Conservation: By fostering greater awareness of 

consumption among users. 

 

2. Cost Control and Management: 

 Budget Control for Users: By allowing users to pay in advance for the energy they use, this feature helps them 

properly manage and keep tabs on their energy costs. This helps to avoid unforeseen large expenditures and 

promotes energy consumption that is more mindful.  Prepaid systems are designed to avoid overuse by immediately 

disconnecting the power supply when the balance is exhausted. This prevents users from accruing debt. 

3. Availability and Convenience:  

Monitoring and controlling remotely: An additional degree of convenience is provided by the smart phone app, 

which enables customers to check their energy consumption, balance, and make payments from any location within 

Bluetooth range.  

4. Simple reload: 

Through the app, which is compatible with a number of payment options, users may quickly reload their prepaid 

amount.  

Enhanced Energy Efficiency Promotes Energy Conservation By increasing consumers' awareness of their 

consumption 

 

6.2 Applications: 

    Prepaid energy meters have various applications across different sectors, providing benefits to 

both consumers and utility providers. Here are some common applications: 

1. Residential Use: 

Households: Prepaid energy meters allow households to monitor their energy 

consumption in real-time and manage their electricity expenses more effectively. They provide 

greater control over energy usage, helping consumers to budget and avoid unexpected bills. 

2. Commercial and Industrial Use: 

 Small Businesses: Businesses, especially small enterprises, can benefit from prepaid 

energy meters by having better control over their energy costs and avoiding large utility bills at 

the end of the month. 

Factories and Industrial Facilities: Prepaid meters can help industrial facilities to monitor 

and manage energy consumption more efficiently, leading to potential cost savings and improved 

operations. 

3. Rental Properties: 

 Landlords and Tenants: In rental properties, prepaid energy meters can simplify billing 

arrangements between landlords and tenants. Tenants can pay for their electricity usage upfront, 

eliminating disputes over energy bills and ensuring fair payment. 
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4. Remote Areas and Off-Grid Systems: 

Off-Grid Installations: Prepaid energy meters are valuable in off-grid locations or areas 

with unreliable electricity supply. They enable residents to access electricity through alternative 

energy sources such as solar or wind power, paying for energy usage upfront. 

5. Energy Management and Conservation: 

Demand-Side Management: Utility providers can use prepaid energy meters as part of 

demand-side management strategies to encourage energy conservation and load balancing. By 

providing real-time feedback on energy consumption, consumers are incentivized to reduce their 

usage during peak demand periods. 

 Energy Efficiency Programs: Prepaid meters can be integrated into energy efficiency 

programs to promote sustainable energy practices and reduce overall energy consumption. 

6. Smart Grid Integration: 

Smart Grids: Prepaid energy meters play a crucial role in smart grid initiatives by 

enabling two-way communication between consumers and utility providers. They facilitate 

dynamic pricing models, demand response programs, and grid optimization efforts, leading to a 

more efficient and resilient energy infrastructure. 

7. Microgrid and Distributed Energy Systems: 

Microgrid Management: In microgrid and distributed energy systems, prepaid meters 

help manage energy flows, monitor consumption, and ensure fair distribution of electricity 

among users. They enable decentralized energy generation and consumption while maintaining 

system stability. 
 

8.Results 

The implementation of prepaid energy meter systems can yield several results and impacts, both 

for consumers and utility providers. Here are some of the key outcomes: 

 

1. Improved Payment Management: 

For Consumers: Prepaid energy meters allow consumers to manage their energy expenses 

more effectively by paying for electricity upfront. This can help them budget better and avoid 

accumulating large bills. 

For Utility Providers: Utility companies benefit from improved cash flow and reduced 

financial risks associated with unpaid bills or delinquent accounts. 

2. Energy Conservation: 

Real-Time Monitoring: Prepaid meters provide consumers with real-time information on 

their energy consumption, encouraging them to adopt more energy-efficient behaviors and 

reduce wasteful usage. 

Demand-Side Management: Utility providers can use prepaid meter data to implement 

demand response programs and incentivize consumers to reduce their energy consumption 

during peak periods, contributing to overall energy conservation efforts. 
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3. Reduced Disconnection Risks: 

For Consumers: Since prepaid meters automatically disconnect when the credit balance is 

depleted, consumers are less likely to face sudden disconnections due to unpaid bills. This helps 

avoid inconvenience and potential safety hazards. 

For Utility Providers: Prepaid meters reduce the administrative burden associated with 

managing disconnections and reconnections, leading to cost savings and improved operational 

efficiency. 

4. Fairness and Transparency: 

Billing Transparency: Prepaid meters offer transparency in billing, as consumers can see 

exactly how much energy they are using and how much credit they have remaining. This fosters 

trust between consumers and utility providers. 

Equitable Access: Prepaid meters can ensure equitable access to electricity by allowing 

consumers to pay for energy in smaller increments, making it more affordable for low-income 

households. 

5. Data-Driven Insights: 

Consumption Patterns: Utility providers can analyze prepaid meter data to gain insights 

into consumption patterns, peak demand periods, and areas of high energy usage. This 

information can inform infrastructure planning, load forecasting, and energy efficiency 

programs. 

Customer Engagement: By providing consumers with access to their energy usage data, 

prepaid meters can empower them to make informed decisions about their energy consumption 

and participate in energy-saving initiatives. 

6. Flexibility and Scalability: 

Adaptability: Prepaid energy meter systems can be easily adapted to different contexts 

and scales, including residential, commercial, and industrial settings. They can also 

accommodate alternative energy sources such as solar or wind power. 

Scalability: Prepaid meter systems can scale up to serve larger populations or be 

integrated into smart grid and microgrid initiatives to support the transition to a more sustainable 

energy future. 

9.Conclusion 

We have concluded that our project, which uses the HC-05 Bluetooth module, LDR 

module, relay, and energy meter integrated with an Arduino Uno, together with a specially 

created app called Energy Meter, shows a reliable and creative method to  management of 

energy. An intuitive way to track and manage energy usage in real time is offered by this 

technology. The solution assures easy access to energy usage statistics and balance information 

by utilizing Bluetooth technology to enable smooth connection between the energy meter and the 

user's smart phone. Relay control guarantees effective power supply management based on the 

prepaid balance, and the presence of the LDR module improves the accuracy of energy 

measurement. The central processing unit, or Arduino Uno, coordinates all of the other 

components' functions. 

 



 

334 

 

 

References: 

[1] Madhu Kumar Vanteru, K.A. Jayabalaji, i-Sensor Based healthcare monitoring system by 

LoWPAN-based rchitecture,Measurement: Sensors,Volume 28,2023,100826,ISSN 2665-

9174,https://doi.org/10.1016/j.measen.2023.100826. 

[2] Ramesh, P.S., Vanteru, Madhu.Kumar., Rajinikanth, E. et al. Design and Optimization of 

Feedback Controllers for Motion Control in the Manufacturing System for Digital 

Twin. SN COMPUT. SCI. 4, 782 (2023). https://doi.org/10.1007/s42979-023-02228-8 

[3] Madhu. Kumar. Vanteru, T. V. Ramana, et al , "Modeling and Simulation of propagation 

models for selected LTE propagation scenarios," 2022 International Conference on 

Recent Trends in Microelectronics, Automation, Computing and Communications 

Systems (ICMACC), Hyderabad, India, 2022, pp. 482-488, doi: 

10.1109/ICMACC54824.2022.10093514. 

[4] Allanki Sanyasi Rao, Madhu Kumar Vanteru et al. (2023). PAPR and BER Analysis in 

FBMC/OQAM System with Pulse Shaping Filters and Various PAPR Minimization 

Methods. International Journal on Recent and Innovation Trends in Computing and 

Communication, 11(10), 2146–2155. https://doi.org/10.17762/ijritcc.v11i10.8899. 

[5] N. Sivapriya, Madhu Kumar Vanteru, et al , "Evaluation of PAPR, PSD, Spectral 

Efficiency, BER and SNR Performance of Multi-Carrier Modulation Schemes for 

5G and Beyond," SSRG International Journal of Electrical and Electronics 

Engineering, vol. 10,  no. 11, pp. 100-114, 

2023. Crossref, https://doi.org/10.14445/23488379/IJEEE-V10I11P110 

[6] Chandini Banapuram, Azmera Chandu Naik, Madhu Kumar Vanteru, et al, "A 

Comprehensive Survey of Machine Learning in Healthcare: Predicting Heart and 

Liver Disease, Tuberculosis Detection in Chest X-Ray Images," SSRG 

International Journal of Electronics and Communication Engineering, vol. 

11,  no. 5, pp. 155-169, 2024. Crossref, https://doi.org/10.14445/23488549/IJECE-

V11I5P116. 

[7] Madhu. Kumar. Vanteru, et al, "Empirical Investigation on Smart Wireless Autonomous 

Robot for Landmine Detection with Wireless Camera," 2022 5th International 

Conference on Contemporary Computing and Informatics (IC3I), Uttar Pradesh, India, 

2022, pp. 200-205, doi: 10.1109/IC3I56241.2022.10072936.  

[8] S. Bhatnagar, Madhu. Kumar. Vanteru  et al., "Efficient Logistics Solutions for E-

Commerce Using Wireless Sensor Networks," in IEEE Transactions on Consumer 

Electronics, doi: 10.1109/TCE.2024.3375748. 

[9] V, Sravan Kumar, Madhu Kumar Vanteru et al. 2024. “BCSDNCC: A Secure Blockchain 

SDN Framework for IoT and Cloud Computing”. International Research Journal of 

Multidisciplinary Technovation 6 (3):26-44. https://doi.org/10.54392/irjmt2433. 

[10] Madhu Kumar, Vanteru. & Ramana, T.. (2022). Fully scheduled decomposition 

channel estimation based MIMO‐POMA structured LTE. International Journal of 
Communication Systems. 35. 10.1002/dac.4263. 

[11] Vanteru. Madhu. Kumar and T. V. Ramana, "Position-based Fully-Scheduled 

Precoder Channel Strategy for POMA Structured LTE Network," 2019 IEEE 

International Conference on Electrical, Computer and Communication Technologies 

(ICECCT), Coimbatore, India, 2019, pp. 1-8, doi: 10.1109/ICECCT.2019.8869133. 

https://doi.org/10.1007/s42979-023-02228-8
https://doi.org/10.17762/ijritcc.v11i10.8899
https://doi.org/10.14445/23488379/IJEEE-V10I11P110
https://doi.org/10.14445/23488549/IJECE-V11I5P116
https://doi.org/10.14445/23488549/IJECE-V11I5P116
https://doi.org/10.54392/irjmt2433


 

335 

 

[12] Madhu. Kumar. Vanteru, T. V. Ramana, A. C. Naik, C. Adupa, A. Battula and D. 

Prasad, "Modeling and Simulation of propagation models for selected LTE propagation 

scenarios," 2022 International Conference on Recent Trends in Microelectronics, 

Automation, Computing and Communications Systems (ICMACC), Hyderabad, India, 

2022, pp. 482-488, doi: 10.1109/ICMACC54824.2022.10093514. 

[13] Vanteru.Madhu Kumar,Dr.T.V.Ramana” Virtual Iterative Precoding Based LTE 

POMA Channel Estimation Technique in Dynamic Fading Environments” International 

Journal of Innovative Technology and Exploring Engineering (IJITEE) ISSN: 2278-3075, 

Volume-8 Issue-6, April 2019 

[14] Vanteru .Madhu Kumar,Dr.T.V.Ramana, Rajidi Sahithi” User Content Delivery 

Service for Efficient POMA based LTE Channel Spectrum Scheduling Algorithm” 

International Journal of Innovative Technology and Exploring Engineering (IJITEE) 

ISSN: 2278-3075, Volume-9 Issue-2S3, December 2019. 

[15] Vanteru.Madhu Kumar,Dr.T.V.Ramana” Virtual Iterative Precoding Based LTE 

POMA Channel Estimation Technique in Dynamic Fading Environments” International 

Journal of Innovative Technology and Exploring Engineering (IJITEE) ISSN: 2278-3075, 

Volume-8 Issue-6, April 2019 

[16] Karthik Kumar Vaigandla and J. Benita, " PAPR REDUCTION OF 

FBMC-OQAM SIGNALS USING PHASE SEARCH PTS AND MODIFIED 

DISCRETE FOURIER TRANSFORM SPREADING," ARPN Journal of Engineering 

and Applied Sciences, VOL. 18, NO. 18, pp.2127-2139, SEPTEMBER 2023 

[17] aigandla, Karthik Kumar and Benita, J. ‘Selective Mapping Scheme Based on 

Modified Forest Optimization Algorithm for PAPR Reduction in FBMC System’. Journal 

of Intelligent & Fuzzy Systems, vol. 45, no. 4, pp. 5367-5381, October 2023, DOI: 

10.3233/JIFS-222090. 

[18] Vaigandla, K. K. ., & Benita, J. (2023). A Novel PAPR Reduction in Filter Bank 

Multi-Carrier (FBMC) with Offset Quadrature Amplitude Modulation (OQAM) Based 

VLC Systems. International Journal on Recent and Innovation Trends in Computing and 

Communication, 11(5), 288–299. https://doi.org/10.17762/ijritcc.v11i5.6616 

[19] Karthik Kumar Vaigandla, J.Benita, "PRNGN - PAPR Reduction using Noise 

Validation and Genetic System on 5G Wireless Network," International Journal of 

Engineering Trends and Technology, vol. 70, no. 8, pp. 224-232, 2022. 

Crossref, https://doi.org/10.14445/22315381/IJETT-V70I8P223 

[20] Karthik Kumar Vaigandla and J.Benita (2022), Novel Algorithm for Nonlinear 

Distortion Reduction Based on Clipping and Compressive Sensing in OFDM/OQAM 

System. IJEER 10(3), 620-626. https://doi.org/10.37391/IJEER.100334. 

[21] K. K. Vaigandla, "Communication Technologies and Challenges on 6G Networks 

for the Internet: Internet of Things (IoT) Based Analysis," 2022 2nd International 

Conference on Innovative Practices in Technology and Management (ICIPTM), 2022, 

pp. 27-31, doi: 10.1109/ICIPTM54933.2022.9753990. 

[22] Vaigandla, K. K., Karne, R., Siluveru, M., & Kesoju, M. (2023). Review on 

Blockchain Technology : Architecture, Characteristics, Benefits, Algorithms, Challenges 

and Applications. Mesopotamian Journal of CyberSecurity, 2023, 73–85. 

https://doi.org/10.58496/MJCS/2023/012 

[23] Karthik Kumar Vaigandla, Allanki Sanyasi Rao and Kallepelli Srikanth. Study of 

Modulation Schemes over a Multipath Fading Channels. International Journal for 

https://doi.org/10.14445/22315381/IJETT-V70I8P223
https://ijeer.forexjournal.co.in/archive/volume-10/ijeer-100334.html


 

336 

 

Modern Trends in Science and Technology 2021, 7 pp. 34-39. 

https://doi.org/10.46501/IJMTST0710005 

[24] Karthik Kumar Vaigandla, Bolla Sandhya Rani, Kallepelli Srikanth, Thippani 

Mounika, RadhaKrishna Karne, “Millimeter Wave Communications: Propagation 

Characteristics, Beamforming, Architecture, Standardization, Challenges and 

Applications”. Design Engineering, Dec. 2021, pp. 10144-10169,   

[25] Karthik Kumar Vaigandla, Radhakrishna Karne, Allanki Sanyasi Rao, "Analysis 

of MIMO-OFDM: Effect of Mutual Coupling, Frequency Response, SNR and Channel 

Capacity", YMER Digital - ISSN:0044-0477, vol.20, no.10 - 2021, pp.118-126, 2021. 

[26] Karthik Kumar Vaigandla, Shivakrishna Telu, Sandeep Manikyala, Bharath 

Kumar Polasa, Chelpuri Raju, "Smart And Safe Home Using Arduino," International 

Journal Of Innovative Research In Technology, Volume 8, Issue 7, 2021,pp.132-138 

[27] Karthik Kumar Vaigandla, Mounika Siluveru and Sandhya Rani Bolla, “Analysis 

of PAPR and Beamforming For 5G MIMO-OFDM”, International journal of analytical 

and experimental modal analysis, Volume XII, Issue X, 2020, pp.483-490. 

[28] D. Priyanka, V. Karthik, " Wireless Surveillance Robot with Motion Detection 

and Live Video Transmission and Gas Detection," International Journal of Scientific 

Engineering and Technology Research, Vol.04,Issue.17, June-2015, Pages:3099-3106 
 


	The conventional metering and charging framework is one of the malfunctioning subsystems that is contributing to Power Supply Company's massive budgetary loss, it is realized. Similar to errors with conventional methods, mistakes are made at every sta...
	meters, human error in the reading of used energy when observing the consumption; and mistakes made in the compilation of paid and overdue invoices. Prepaid pricing or a billing system for energy used is the remedy for this drawback. In order to reduc...

