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Abstract— This paper presents the design and 

implementation of a GSM based remote operation of an 

energy meter which gives the solution to power theft, 

consumption control, auto billing and payment, data logging 

and Manpower reduction in power distribution and 

management. The aim of this project is to provide energy 

consumption measurement and its united billing scheme. The 

materials and method deployed herein is the use of a micro-

controller unit that continually monitors the meter interfaced 

with a GSM MODEM with a dedicated SIM for remote 

operations. The way used to carry out this project is the 

principle of serial communication with the help of embedded 

systems. The meter provides respective billing Information 

on a LCD screen. 
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I. INTRODUCTION 

The evolution in technology led us way ahead than what it 

was ten decade ago. Transition from bulky meters with heavy 

magnets and coils to compact sized electronic meters and 

resulting in weight reduction in addition to improvement in 

features and specifications. Resolution and accuracy of the 

meter have seen massive improvements over the years. . 

Starting with Voltmeters & Ammeters, the digital meter 

has occupied the entire spectrum of measuring instruments 

due to their advantages like ease of reading, better resolution. 

In twenty first century, the energy consumption and 

energy allocation has become a big subject for deliberation 

because of huge difference in energy production and 

consumption. To understand this, consumers are facing 

so many problems due to the eternal power failures; another 

significant reason for power cuts is due to the excessive 

energy consumption of opulent people. In this regard, to 

minimize the power cuts and to allocate the energy equally to 

all areas, some limitations should have over the power 

consumption of each and every energy consumer, and 

according to that the Government should introduced 

legislation to current policies, by introducing Autonomous 

Energy Meters all over in homely sector. Hence, the need has 

come to think on this line and a solution has to be appeared 

out [1]. 

II. LITERATURE SURVEY 

This project is beneficial for billing in Electricity board and 

in water authority. Instead of visiting to each house & to 

recharge the electric meter and taking the meter readings. 

This system uses Arduino programming which is designed as 

the client application to send SMS using the Modem, then 

process and stores the data. In this client application we have 

features like register new user, login. After login we have two 

options like make recharge and current usage. In here, 

interfacing of the micro-controller & the GSM unit is done 

with the Energy meter of each house. Every house has a 

unique number, which is given by the regulatory authority. 

The GSM unit is stored in the energy meter. The amount of 

consumption is fixed in memory authority as SMS. Using this 

software we can send the SMS through Modem to that 

particular phone number which is assigned by these 

authorities and wait for the response. On other end the modem 

will receive the information in the form of a command and 

informs the controller to provide the electricity. The number 

assigned by the controller is Unique 

Electronic meters consists of current and voltage 

sensors which sense the amount of current and voltage used 

and this analog signal is sampled and digitized using analog 

to digital converters. These digital signals are processed using 

a digital signal processor or a Microcontroller, which then 

displays the amount of energy used on a LCD or a LED 

display. Electromechanical meter consists of an aluminum 

disc, one of whose coil is attached to the load and the coil of 

another electromagnet is connected. This project is beneficial 

for billing in Electricity board and in water authority. Instead 

of visiting to each house & to recharge the electric meter and 

taking the meter readings. This system uses Arduino 

programming which is designed as the client application to 

send SMS using the Modem, then process and stores the data. 

In this client application we have features like register new 

user, login. After login we have two options like make 

recharge and current usage. In this project, interfacing of the 

micro-controller & the GSM unit is done with the Energy 

meter of each house. Every house has a unique number, 

which is given by the regulatory authority.  The GSM unit is 

kept fix in the energy meter. The usage is stored in memory 

authority as SMS. Using this software we can send the SMS 

through Modem to that particular phone number which is 

assigned by these authorities and wait for the response. On 

other end the modem will receive the information in the form 

of a command and informs the controller to provide the 

electricity. The number assigned by the controller is Unique. 

The interaction of the fluxes between the two coils 

is liable for providing a torque to the disc, which starts 

rotating, with the revolutions in proportion to the load current. 

The counter measures the number of revolutions and displays 

them, which shows the energy consumed. 

III. PROPOSED SYSTEM 

This mechanism requires the consumers to pay for the 

electricity before its consumption. On that way, users hold 

credit and then use the electricity until the credit is ended. If 

the available credit is ended then the electricity supply is cut-

off by a relay. Readings made by operators are prone to 

errors. This project shows the above mentioned problems. 

These system will first register the user. For making recharge 

the consumer must have to login to the system. The username 

and password must create to login then it will check for the 

user is valid or not through server. It can able to recharge 
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through user phone app only if the user is authorized user. As 

recharge ends it will cut off the electricity. 

IV. WORKING 

 
Fig. 1: GSM based Energy Meter 

This model has the AT89S51 microcontroller as CPU. The 

entire system is interfaced with AT89S51 microcontroller. 

The GSM modem is serially connected with the controller 

which is used as communication module between User and 

provider. The GSM uses its own network for the transfer of 

data. Special coding in arduino is used for programming 

AT89S51 microcontroller using programmer Hardware along 

with MP-LAB IDE software. The relay is used as switching 

device to cut off and restore power supply. The LCD is 

interfaced to microcontroller using parallel connection. In 

this project the Microcontroller based system continuously 

measures the readings and the current meter reading can be 

sent to the Electricity department on request. This system also 

can be used to cut off the power supply to the house in case 

of non-payment of electricity bills. This GSM modem with 

SIM card is essential for each energy meter. The registration 

must be done at user side app and then login using username 

and password if the login is successful it check for the user is 

authorized or not at server side then if it is authorized user 

then only recharge can be done. Otherwise it will not login. 

V. RESULTS 

 
Fig. 2: Notification at the user end. 

 
Fig. 3: LCD display used as indicator. 

 
Fig. 4: Working model 

 
Fig. 5: LCD Display shows remaining units. 

VI. FUTURE SCOPE 

In the 21st century we have no space for errors or faults either 

in any technical system or in general applications. Prepaid 

energy meter is a beneficial concept for the further. It’s 

facilitates the remission from electricity bills. Electricity 

vouchers will be available at nearby shops. The word prepaid 

means “pay before use” one of the beneficial feature of this 

concept prepaid energy meter is used to prepaid the current 

supply of electricity to homes, offices etc. 

VII. CONCLUSION 

The monopolistic power allocation market in asia is gradually 

transforming into a competitive marketplace. Divergence in 

service is going to be the key competitive factor to the 

improve market share in the present power markets prepaid 

meters with their advantages over conventional ones are 

likely to help power providers to differentiate and offer value 

–added services to users. Encourage clients to opt for prepaid 

meters on a voluntary basis and offering tariff or non-tariff 

incentives to those users who prepaid their power changes 

would help the utilities to execute this system. 
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