
 Smart Prepaid Energy Meter 
 
 

Dr. Suman Sharma 

Department of Electrical Engineering 

Swami Keshvanand Institute of Technology,  

Management & Gramothan 

Jaipur, India 

  

Himanshu Choudhary 
Department of Electrical Engineering 

Swami Keshvanand Institute of Technology,  

Management & Gramothan 

Jaipur, India 

  

Harsh Badetiya 

Department of Electrical Engineering 

Swami Keshvanand Institute of Technology,  

Management & Gramothan 

Jaipur, India 

  

Lokendra Kumar                   
Department of Electrical Engineering 

Swami Keshvanand Institute of Technology,  

Management & Gramothan 

Jaipur, India                                            

     

Harsh Kumar Aloria 
Department of Electrical Engineering 

Swami Keshvanand Institute of Technology,  

Management & Gramothan 

Jaipur,India 

  

Mahendra Jangid 
Department of Electrical Engineering 

Swami Keshvanand Institute of Technology,  

Management & Gramothan 

Jaipur, India 

  

Abstract— A smart prepaid energy metering system is an 

advanced technology designed to prevent electricity theft and 

promote efficient energy usage. This system involves the 

installation of prepaid meters at consumers' premises, which can 

be remotely monitored and controlled by the utility company. 

The smart prepaid energy metering system uses a secure 

communication protocol to transmit data between the meters 

and the utility company's central server. This enables the utility 

company to track the energy usage and billing of each consumer 

in real-time. 

The smart prepaid energy metering system has several 

advantages over traditional postpaid meters. It eliminates the 

need for manual meter readings and reduces the billing cycle 

time, making it more convenient for consumers. It also 

encourages consumers to use energy more efficiently since they 

can monitor their consumption and adjust their usage 

accordingly. Moreover, the system reduces the possibility of 

electricity theft, which is a significant problem in many 

countries. 

 

Index Terms: Smart prepaid energy meter, LDR sensor, GSM 

module, tempering, overload. 

 

I. INTRODUCTION 

The use of smart prepaid energy meter has become more and 

more popular in recent years as a result of the growing 

demand for providing greater control over energy 

consumption and costs. Additionally, the use of smart prepaid 

energy meter helps to reduce electricity theft and meter 

tempering, which can lead to significant financial losses for 

utilities. This system alerts the consumers about meter 

tempering and overload. 

 

Overview of Smart Prepaid Energy Meter: 

Smart prepaid energy meters are designed to provide greater 

accuracy and control over energy consumption, but they can 

still be subject to theft and overload. To prevent overloading, 

smart prepaid energy meters are equipped with advanced 

monitoring and control features that can limit the amount of 

energy that can be consumed at any given time. smart prepaid 

energy meters are designed to detect such tampering and can 

alert the utility company if any unauthorized activity is 

detected. 

 

Benefits of Smart Prepaid Energy Meter:  

 

1). Theft Prevention: Smart prepaid energy meters can help 

prevent energy theft, as they are designed to detect any 

tampering attempts or any attempt to bypass the meter. This 

ensures that the actual energy consumption is recorded and 

billed, which reduces the losses incurred due to theft. 

 

2). Overload Prevention: Smart prepaid energy meters can 

also help prevent overloading, as they are designed to limit 

the amount of energy that can be drawn from the grid at any 

given time. This can help prevent blackouts and brownouts, 

which can be caused by overloading the grid. 

 

3). Improved Billing Accuracy: Smart prepaid energy meters 

can improve billing accuracy by ensuring that consumers are 

billed for the actual energy consumption. This can help 

reduce billing disputes and improve customer satisfaction. 

 

4). Enhanced reliability: Smart prepaid energy meters are 

equipped with advanced monitoring technologies that can 

detect and report energy supply interruptions, which can lead 

to faster response times and improved service reliability. 

 

II. LITERATURE REVIEW 

The advent of smart prepaid energy meters has brought about 

innovative solutions to address the growing concerns of 

energy theft and overvoltage in many countries. This 
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literature review delves into the research related to smart 

prepaid energy meters that come with theft and overvoltage 

detection capabilities and the added feature of SMS 

messaging. 

Energy theft has become a serious problem in many 

developing countries, where consumers resort to bypassing or 

tampering with their energy meters to evade payment for 

their energy consumption. Smart prepaid energy meters, on 

the other hand, have been developed to tackle this issue by 

enabling consumers to prepay for their energy usage. 

Extensive studies have shown that prepaid energy meters can 

effectively reduce energy theft and promote energy 

conservation. These studies have also demonstrated that 

prepaid energy meters can be more cost-efficient than the 

traditional postpaid meters. 

Overvoltage, on the other hand, poses a significant risk of 

causing damage to electrical equipment and endangering 

consumers. Smart prepaid energy meters that come equipped 

with overvoltage detection can provide a viable solution to 

prevent such occurrences. Recent studies have shown that 

overvoltage detection systems can successfully reduce 

overvoltage incidents and improve the overall reliability of 

the electrical grid. Further research has also led to the 

development of smart prepaid energy meters that include 

overvoltage detection, thus preventing damage to electrical 

equipment. 

SMS messaging has become increasingly popular as a 

communication method for smart prepaid energy meters that 

have theft and overvoltage detection capabilities. Numerous 

studies have demonstrated that SMS messaging can 

effectively communicate with consumers and enhance the 

reliability of the electrical grid. One study even developed a 

smart prepaid energy meter that includes theft and 

overvoltage detection and SMS messaging capabilities, and 

the results revealed that it was effective in reducing energy 

theft and improving energy conservation. 

In conclusion, the advent of smart prepaid energy meters that 

come with theft and overvoltage detection and SMS 

messaging capabilities has provided effective solutions to 

tackle the challenges of energy theft and overvoltage. 

Extensive research has shown that these systems can 

effectively reduce energy theft, prevent overvoltage 

occurrences, and promote energy conservation. As we move 

forward, there is a need for further research to investigate the 

cost-effectiveness and scalability of these systems in diverse 

contexts. 

BLOCK DIAGRAM 

 
Fig.1. Block Diagram of Smart Prepaid Energy Meter 

III. METTHODOLOGY 

The development of a smart prepaid energy meter with theft 

and overvoltage detection and SMS messaging capabilities 

requires a well-planned methodology. It involves several 

stages, beginning with the selection and integration of 

appropriate sensors for theft and overvoltage detection and 

the design of the meter's software and SMS messaging 

capabilities. 

After the design stage, a prototype of the meter is constructed 

and rigorously tested under different conditions to ensure its 

reliability and accuracy. Once the prototype has passed all the 

tests, it is installed in a real-world setting and evaluated over 

time to collect data on its performance. 

During the evaluation phase, the collected data includes 

information on energy consumption, energy theft, 

overvoltage occurrences, and the effectiveness of SMS 

messaging delivery and response rates. This data is analyzed 

to assess the effectiveness of the smart meter in reducing 

energy theft, preventing overvoltage occurrences, and 

communicating with consumers via SMS messaging. The 

cost-effectiveness and scalability of the system are also 

evaluated to determine its potential for widespread 

implementation in different contexts. 

A well-executed methodology is critical for the successful 

development and deployment of a smart prepaid energy meter 

with theft and overvoltage detection and SMS messaging 

capabilities. It ensures that the meter functions correctly, 

performs optimally under various conditions, and meets the 

energy consumption and safety requirements of the intended 

users. 

Main Components: 

1.LDR: LDRs (Light Dependent Resistors) are not typically 

used in energy meters to measure electricity consumption 

directly. LDRs can be used to detect tampering or bypassing 

of the energy meter. By monitoring the light levels around the 

meter, any unauthorized attempts to cover the meter or alter 

its readings can be detected. 

 
Fig.2. LDR 

 

2.Arduino Nano: The Arduino Nano can be used to 

implement a prepaid energy metering system. It can be 

programmed to monitor the user's energy consumption and 

automatically disconnect the supply when the prepaid energy 

credit is exhausted. The user can recharge their energy credit 

by sending an SMS or using a mobile application. 
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Fig.3. Arduino Nano 

 

 

 

3.GSM: The GSM is a module that can be used in smart 

prepaid energy metering systems to enable communication 

between the energy meter and a remote server or mobile 

device using the GSM network. Some of the applications of 

the GSM300 in smart prepaid energy metering systems 

include: 

➢ Real-time Data Transmission 

➢ Prepaid Energy Metering 

➢ Remote Control and Monitoring 

➢ Alarm and Alert Notification 

 
Fig.4.GSM sim module 

 

4.Buck Converter: A Buck Converter is a type of DC-DC 

converter that can be used in smart prepaid energy metering 

systems to convert a higher voltage to a lower voltage. The 

buck converter can be used in the power supply section of the 

energy meter to provide a stable and regulated voltage to the 

microcontroller and other components. 

 
Fig,4Buck Converter 

 

5.Current Sensor: Current Sensor can be used in smart 

prepaid energy metering systems to measure the current 

flowing through a load or circuit. By measuring the current, 

the energy meter can calculate the amount of energy 

consumed by the load and send this information to a remote 

server or display it on an LCD screen. 

 
Fig.5. Current sensor 

 

IV. RESULT 

The integration of a smart prepaid energy meter equipped 

with overvoltage and tampering detection features can bring 

about several significant advantages for both energy 

providers and consumers alike.  

Firstly, it can enhance billing accuracy by detecting and 

alerting users of any tampering attempts. This ensures that 

accurate billing is maintained, and it can help to reduce 

revenue losses resulting from fraudulent activities. 

Secondly, the smart prepaid energy meter can improve safety 

by detecting overvoltage and alerting users of the issue. This 

helps to prevent damage to the meter and minimize the risk of 

electrical fires or other hazards. 

Thirdly, the meter can provide increased control over energy 

consumption for users. By allowing users to monitor and 

manage their electricity usage, they can identify areas where 

they can reduce their consumption and save money on their 

electricity bills. 

Finally, the implementation of a smart prepaid energy meter 

can result in cost savings for both energy providers and 

consumers. Energy providers can reduce revenue losses 

resulting from tampering, while consumers can reduce their 

energy usage and save money on their bills. 

Overall, the adoption of a smart prepaid energy meter with 

overvoltage and tampering detection features can offer 

several significant benefits, including enhanced billing 

accuracy, improved safety, better energy consumption 

control, and cost savings for both energy providers and 

consumers. 
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V. CONCLUSION 

In conclusion, a smart prepaid energy meter with overvoltage 

and tampering detection features can provide significant 

benefits to both energy providers and consumers. By 

detecting overvoltage and alerting users of the issue, the 

meter can help to improve safety and prevent damage to the 

meter. By detecting tampering attempts and alerting users of 

the issue, the meter can help to ensure that accurate billing is 

maintained and reduce revenue losses resulting from 

tampering. Additionally, the meter allows users to monitor 

and manage their electricity consumption, which can help 

them to reduce their energy usage and save money on their 

electricity bills. 

The implementation of a smart prepaid energy meter with 

overvoltage and tampering detection features involves 

selecting the appropriate hardware and developing software 

for overvoltage and tampering detection, testing the software, 

installing the meter, and monitoring and maintaining it to 

ensure that it continues to function properly. 

Overall, the implementation of a smart prepaid energy meter 

with overvoltage and tampering detection features can 

provide several positive results, including improved billing 

accuracy, increased safety, increased control over energy 

consumption, and cost savings for both energy providers and 

consumers. 
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