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Abstract- It is realized that one of the main defective subsystems adding to the tremendous budget loss in Power Supply 

Company is that the improper meter reading and charging framework. Mistakes are observed at every phase of charging the 

energy rates, almost like blunders with conventional meters, reading errors by humans while noticing the consumed energy; 

and error during the preparation of paid and the due bills. The solution for this downside may be a prepaid charging or billing 

framework of consumed energy. Most of the developing countries are in the process to shift their conventional energy 

management practices to the fashionable ones by replacing the old and traditional energy meters with the smart technology 

meters outfitted with the prepaid facility to quantify the facility consumption so on decrease the income deficits looked by 

utilities due to customer unwillingness to form consumed energy payments on time. Our proposed design embedded with 

Arduino and GSM technology is a level-up upgrade over the currently existing energy meter, which enables consumers to 

effectively manage their electricity usage. The system performance is sweet with the acquired results. An earlier charging will 

undoubtedly get solve the problems of unpaid bills and man-made mistakes in meter readings, along these lines guaranteeing 

justified income for the utility. 
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I. INTRODUCTION 
 

Electric energy consumed by any appliance is measured 

by a device known as an electric energy meter. For a long, 

the journey of energy meter has started. An electric meter 

or energy meter is a device that measures the count in 

units of how much electrical energy is consumed.  

 

The most common unit of measurement on the electricity 

measurement is that the kilowatt-hour [kWh], which is 
adequate to the quantity of energy employed by a load of 1 

kilowatt-hour over one hour. Energy meter systems are 

designed in such a manner to ease or to meet your specific 

requirements. Usage of energy meter not only beneficial 

for power supply companies but also to the common man 

who can count the accurate amount of unit consumed and 

pay the amount for it respectively.  

 

The use of electric meter was started late 19th century and 

it became increasingly important that an electric energy 

meter, similar to the then-existing gas meters, was 
required to keep users cope up with ongoing technologies 

and to make accurate billing system for customers instead 

of charging the same amount from users every month. 

 

Due to the wide range of development in technologies, the 

electronic world has been playing an important role. There 

is always a chance for technology to be super-fast to be 

accurate to be human friendly in various fields and need to 

be expertise. Such an among the growing technology is 

PRE-PAID ENERGY METER based technology which is 

found by Thomas Edison. PRE-PAID ENERGY METER 

refers to the ease of human life. This is nothing but the 
user can select the amount of electricity the user wants to 

consume and according to that user can pay the amount 

earlier and consume electricity according to it.  

 

This technology can overcome current technology and 

process of electricity bill payment. It can be implemented 

on small scale i.e., in-home, and on a large scale i.e., big 

industries as well. The pre-paid energy meter can stand on 

measures like safety, accuracy, environment friendly, etc.  

  

II. LITERATURE SURVEY 
 

Pre-paid energy meter Reading and Distribution Control 

Using GSM Networks, mainly focused on the 

measurement of power from the customer side that has 

been consumed by them. An embedded system which can 

be attached to the existing digital meter at consumer side 

and establish communication between consumer and 
service provider through GSM is designed in [1]. 

 

Design embedded with Arduino and GSM technology 

which is an advancement over the conventional energy 

reading system which enables the consumers to have a 

control over their electricity usage is proposed in [2].A 

prepaid energy meter to control electricity theft was 

proposed in [3]. In this a smart energy meter with GSM 

module is installed at consumer side and a server is 
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maintained at service provider side. In [4], various 
solutions for prepaid energy in smart metering is 

addressed. 

 

In this century, one source of energy that is being 

uncontrollably consumed by the population is electric 

energy and if some measures are not taken at the initial 

stage then this source of energy will be exhausted soon 

enough. Some people use it intentionally while some are 

unaware that their share of electric energy is being used by 

another person without their knowledge.  

 

To stop this over usage of electric energy this new 
technology is being developed which will reduce the 

amount of usage of electricity with high percentage.  

 

This technology will allow the user to set the amount of 

electric energy they want to consume by doing the prior 

payment for it which means the user will do pre-payment 

for electricity and according to the amount person paid  

they will get limited units of electricity to consumers and 

once the limited units are consumed power will be cut, this 

will not only reduce the burden from a population of 

paying high amount while it will also reduce the load from 
power supply companies as well. 

 

III. PROBLEM DEFINITION 

 
There are many problems which may occur due to the 

wrong reading of energy meters or by faulty meters. 

  

In India, the existing electricity meter does not give the 

exact meter reading and sometimes it give wrong readings 

which may lead to a problem for a particular user. Current 

meters which are being used can easily tamper and 

someone else can also use one’s electricity without the 

knowledge of one user, another one is electricity theft.   

 
Many people in India use electricity illegally i.e., 

connecting wires directly from electric poll to their home, 

these two can be said a major problems in India which 

leads to over usage of electricity and thus indirectly harm 

to the environment.  

 

India is the 3rd largest electricity producer and consumer 

across the globe. The national electricity grid in India has 

an existing capacity of 373.436 GW as of 31 October 

2020. Non-renewable sources in India constitute around 

36.17% of energy by the datasheet till 21st October 2020.  
 

Though India has surplus power generation sources as the 

country is surrounded from 3 sides by water still, we are 

using non-renewable sources of energy which will be 

vanished one day if we keep using over usage of 

renewable sources in our daily life. The electricity demand 

is increasing slowly and sources are vanishing fast as 

compared to the demand.  

India has recorded rapid growth in electricity generation 
since back 1985, increasing from 150-180 TW-hr in 1985 

to 1000-1100 TW-hr in 2012. 

 

 The majority of the increase came from non-conventional 

energy generating plants and non-conventional renewable 

energy sources (RES), with the contribution from natural 

gas, oil, and hydro plants decreasing in 2012-2017. The 

graph of usage of renewable sources is higher than non-

renewable sources but still, we have to restrict our usage 

of electricity for the betterment of environment for the 

future generation.  

 

IV. METHODOLOGY 
  

  
Fig 1. Block Diagram. 

 

The block diagram of the proposed system is shown in 

Fig1. It consists of Arduino UNO, GSM module, relay, 

energy meter, 16x2 LCD, mobile (to send recharge SMS). 

The pre-paid energy meter works as, the user first will 

send recharge SMS via mobile which will be received by 

sim card placed in GSM module, as soon as recharge 

completes, a message will be sent to Arduino UNO which 

will process the message and will be passed on to LCD 
screen (which will show recharge completion message) 

and also to relay which is connected to Arduino and 

energy meter both.  

 

A relay that acts as a barrier to the supply of energy will 

then allow passing power through it to the load. Once the 

amount given as recharge about to become zero relays will 

again stop the supply of power and a message will be 

displayed on the LCD screen to recharge again for further 

use of electricity.     

 

Circuit connections for this Pre-paid energy meter are 
shown in the Fig 2, we have used an Arduino UNO for 

processing all the things used in the project. A liquid 

display is connected for displaying the status of Units and 

remaining balance. Ports of LCD namely RS, EN, D4, D5, 

D6, D7 are connected to Arduino digital personal 
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identification numbers 7, 6, 5, 4, 3, 2. And Rx and Tx pins 
of the GSM module are connected to the Tx and Rx pins 

of Arduino respectively. And GSM module is powered by 

connecting a 12-volt adaptor. A relay is employed for 

switching electricity connection which is connected at pin 

12 of Arduino through ULN2003 relay driver. 

  

 
Fig 2. Circuit diagram. 

 

The user got to buy an Analogue Electricity Energy Meter. 

After its user needs to open it and find the Pulse LED or 

Cal LED’s terminals (cathode and Anode). Now solder 

two wires at both the terminals and take them out from the 

energy meter then close the energy meter and tight the 
screws. 

 

Now user needs to connect the anode terminal of LED at 

PIN 1 of Optocoupler and cathode terminal to pin 2. PIN 

four of the optocoupler should be directly connected to the 

ground. A LED and a Pull-up resistor are connected at PIN 

5 of the optocoupler. And the same terminal should be 

connected to the Arduino pin 8 too. 

 

V. HARDWARE IMPLEMENTATION 
  

 
Fig 3. Implemented model. 

 

The Fig 3, represents the prepaid energy meter using GSM 

and Arduino. The prepaid energy meter works as recharge 

is done first then electricity is consumed i.e., exactly 
opposite to current existing system. The main components 

of this project are Arduino UNO. GSM module, Energy 

meter, Optocoupler and relay. 

 

VI. FUTURE SCOPE 
 

A scheme of Electricity billing system called "PREPAID 
ENERGY METER USING GSM and ARDUINO" can 

facilitate improved income management in energy utilities 

and should reduce problem-related to billing consumers 

living in an isolated area and reduce manpower for taking 

meter readings.  

 

Each consumer will have its own choice of how much 

electricity to been consumed, it will be based on the 

person how much recharge is done, Consumer can check 

its balance in LCD attached with the module and be steel 

oneself against subsequent recharge beforehand. 
 

Some further additions can be done in it i.e., one alarm 

system can be connected in it for security purpose if 

someone tries to use anyone’s electricity without users 

permission then the alarm will be raised and the user will 

get to know if the electricity is getting stolen, furthermore 

additions can be done in its software as recharge could be 

done using applications such as Paytm, Gpay and others 

too, this will then become easier for a user to do recharge 

direct via bank account. 

 

VII. CONCLUSION 
 

The advancement in the power distribution system is a 

non-stop process and new technology is typically ongoing. 

In this work, Pre-paid energy meter using GSM and 

Arduino is proposed. Units used by the consumer will be 

purchased earlier by the consumer itself and once the 

purchased unit becomes nil the power supply will get cut 
off. This work presents a single-phase energy meter for 

domestic consumers as well as industrial consumers with a 

prepayment billing method.  

 

The significant preferred standpoint is that the capacity of 

this technique to update the present conventional meters 

into smart prepaid meters with a connection of Arduino 

and GSM (Prepaid Module). Cost is the important factor 

of this work which is sort of high but will reduce from 3 to 

4 times after implementation of this project. Labour costs 

of the service providers can be saved by implementing this 
system. 

 

The idea of prepayment electricity bills before energy 

usage is being gradually accepted around the world, and 

that is why the market for prepaid energy metering is 

growing. This work needs more authentication and 

modification especially the GSM module for the network 

coverage of SIM which is being used, should be strong so 

that the GSM can work properly. 
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This work will not only reduce the amount of electricity 
consumed and produced, but it will help in a major 

percentage of saving the environment. This work will help 

consumers to get rid of electricity thefts, it will help 

consumers in terms of saving money as usage of electricity 

will be completely in hands of the user. If this work is 

implemented in whole India, it will reduce the electricity 

usage. 
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