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Abstract— We are introducing prepaid billing system in order to avoid steeling of electricity as well as to save more time of consumers by 

keeping them away from queues. Initially we are introducing the recharge coupons which will help to recharge the electricity by prepaid method. So 

that the consumer feels like more comfortable in using the electricity compared to present system. The amount will be reduced  as per the usage of 

consumers. No need to bother about the month end at all. If the balance gets reduced, he will be getting a message from electricity board that conveys 

his balance is getting low. So that an alert will always be there to remind them. And the other features of the system is the  consumer is allowed to 

switch off the main system while he is going out of his home. So that he can save the electricity as well as his amount too. A consumer number will be 

given to all consumers in different pattern which should be highly confidential. The system will be having the facility to show the balance and the 

energy consumption. The consumer lose his connection if the consumer bill not recharge at the proper intervals.  
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I. INTRODUCTION  

An Energy meter is an electronic device that measures the total amount of electric energy mostly consumed by areas 

like commercial area, domestic. A smart energy meter (SEM) is electric device having energy meter chip for electric energy 

consumed measurement and for data communication using wireless protocol and peripheral devices for security purpose, data 

showing, meter controlling etc. It is clear that today’s emerging developments in every sector with growing demands of electric 

power, so electricity has become high priority for each individual and also for organizations like a daily need. The very basic 

procedure of power supply includes power generation, power transmission and power distribution to the various consumers and 

consumer may be corporate or domestic. Technically observed that naturally due to some technical faults, losses may occur. 

These losses can be resolve or minimized using the advanced technologies, but some losses unpredictable. These are the losses 
caused by human beings for their illegal access to the power distribution, and that we said the power theft. Proposed system, 

introduced method of post-paid electronic energy meter. This paper which will automatically sense the used energy, and 

continuously records the reading, then sends it for the billing-to-billing section through the Wi-Fi module. Finally, after 

processing the collected data bill is generated using a web-based system software and is send back to the customer as SMS 

(Short Messaging System) using GSM network. 
. 

II. EXISTING SYTEM 

           In existing system an energy meter is installed at every house which records energy consumed by user. Then a person 

hired by MSEB goes to each and collects the data which he gives to MSEB. Then MSEB calculated the bill. According to that 

data bill is send to user by post to user. If a user doesn’t pay the bill then after a lot of time period MSEB sends workers to cut 

off that particular power supply. When that person pays the bill then MSEB sends a man to connect the power supply. This 

system has some major drawback such as going to remote areas is not easy. 

1. Disadvantagees 

 

 In this system is that person has to go area by area and he has to read the meter of every house and handover 

the bills. 

 The electricity board and water authority has to give privileges for these people to do their duty monthly. 

 Highly depends on meter reader 

 Human error cannot be avoided for the manual meter reading. 
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 Always there is no cross checking or recheck of human readers for energy utilization. 

 High chance of stealing and bribery always high to misuse it especially during events. 

III. PROPOSED SYSTEM 

              In this system PIC microcontroller is used for selecting prepaid and post-paid mode. In prepaid mode balance 

can be filled by user as per requirement. For post-paid monthly statement is send by post. This proposed system 
operates with high speed. For prepaid mode it sends “Balance low” message to user when the balance is low with the 

help of GSM model. For post-paid mode units used are send to MSEB in form of message.  

 If the consumer did not pay the energy bill within time, the utility can remotely disconnect the service (line) of a 

particular consumer and after payment, the service continues to the consumer. So we can avoid sending an employee to 

cut off energy from the network and again to reconnect their connection 

 If there is any difference in value between CT’s connected in phase and neutral line then Arduino turns OFF the relay 

sends SMS to the service provider. Also, this Arduino helps the utility for power disconnection when the bill is not 

cleared by the customer. From customer point, this is a benefit to monitoring their daily/monthly consumption, voltage 

fluctuation and get disconnected from the supply. 

IV. ARCHITECTURE OF PROPOSED SYSTEM 

The proposed system architecture of arduino and GSM based prepaid energy meter is shown in the Fig.1.The consumption of 

energy is being calculated using the Energy meter IC and arduino. 

 

Fig.1.Block Diagram 

For determining the consumed energy, 

 
                                    Power(w)*Duration(hours) 

  Energy(kwh)     =    ____________________ 

            1000 

Power(w)=voltage(V)*Current(I)*Power factor 

 Transformer 

The potential transformer will step down the power   supply voltage   (0-230V) to (0-6V) level.  Then the secondary of 

the potential transformer will be connected to the precision   rectifier, which is   constructed with the help of    op–amp. The 

advantages of using precision rectifier are it will give peak voltage output as DC, rest of the circuits will give only RMS output. 

 

Bridge Rectifier 

When four diodes are connected as shown in figure, the circuit is called as bridge rectifier. The input to the circuit is applied 

to the diagonally opposite corners of the network, and the output is taken from the remaining two corners. Let us assume that the 

transformer is working properly and there is a positive potential, at point A and a negative potential at point B. the positive 

potential at point A will forward bias D3 and reverse bias D4.The negative potential at point B will forward bias D1 and reverse 
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D2. At this time D3 and D1 are forward biased and will allow current flow to pass through them; D4 and D2 are reverse biased 

and will block current flow. 

The path for current flow is from point B through D1, up through RL, through D3, through the secondary of the 

transformer back to point B. this path is indicated by the solid arrows. Waveforms (1) and (2) can be observed across D1 and 

D3. 
One-half cycle later the polarity across the secondary of the transformer reverse, forward biasing D2 and D4 and reverse 

biasing D1 and D3. Current flow will now be from point A through D4, up through RL, through D2, through the secondary of T1, 

and back to point A. This path is indicated by the broken arrows. Waveforms (3) and (4) can be observed across D2 and D4. The 

current flow through RL is always in the same direction. In flowing through RL this current develops a voltage corresponding to 

that shown waveform (5). Since current flows through the load (RL) during both half cycles of the applied voltage, this bridge 

rectifier. One advantage of a bridge rectifier over a conventional full-wave rectifier is that with a given transformer the bridge 

rectifier produces a voltage output that is nearly twice that of the conventional full-wave circuit. 

The maximum voltage that appears across the load resistor is nearly-but never exceeds-500 v0lts, as result of the small voltage 

drop across the diode. In the bridge rectifier shown in view B, the maximum voltage that can be rectified is the full secondary 

voltage, which is 1000 volts. Therefore, the peak output voltage across the load resistor is nearly 1000 volts 

IC Voltage Regulator 

   Voltage regulators comprise a class of widely used ICs. Regulator IC units contain the circuitry for reference source, 

comparator amplifier, control device, and overload protection all in a single IC. 

A power supply can be built using a transformer connected to the ac supply line to step the ac voltage to desired 

amplitude, then rectifying that ac voltage, filtering with a capacitor and RC filter, if desired, and finally regulating the dc 

voltage using an IC regulator. The regulators can be selected for operation with load currents from hundreds of Milli amperes to 

tens of amperes, corresponding to ratings from mill watts to tens of watts. 

 

Relay 

     A relay is an electrically operated switch. Current flowing through the coil of the relay creates a magnetic field which attracts 

a lever and changes the switch contacts. The coil current can be on or off so relays have two switch positions and they are 

double throw (changeover) switches 

      

 
Arduino Uno (R3) 

             The Uno is a great choice for your first Arduino. It’s got everything you need to get started, and nothing you don’t. It 

has 14 digital input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a USB connection, a power jack, a 

reset button and more. It contains everything needed to support the microcontroller; simply connect it to a computer with a USB 

cable or power it with a AC-to-DC adapter or battery to get started. 
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Current Sensor 

Current sensors measure AC and/or DC current levels. The sensors discussed here measure current and provide some sort of 

output that corresponds to the current being measured. The most important distinction to make when selecting a current sensor 

is whether AC and/or DC current needs to be measured. Another important specification to consider is if the sensor needs to be 

in-line with the circuit or if it works by being clamped around the wire to be measured. 

 

 

 

 
 

 

 

 

 

 

  

GSM/GPRS MODEM 

GSM/GPRS MODEM is a class of wireless MODEM devices that are designed for communication of a computer with the GSM 

and GPRS network. It requires a SIM (Subscriber Identity Module) card just like mobile phones to activate communication with 

the network. Also they have IMEI (International Mobile Equipment Identity) number similar to mobile phones for their 
identification. A GSM/GPRS MODEM can perform the following operations: 

  

1.      Receive, send or delete SMS messages in a SIM. 

2.      Read, add, search phonebook entries of the SIM. 

3.      Make, Receive, or reject a voice call. 

  

The MODEM needs AT commands, for interacting with processor or controller, which are communicated through serial 

communication. These commands are sent by the controller/processor. The MODEM sends back a result after it receives a 

command. Different AT commands supported by the MODEM can be sent by the processor/controller/computer to interact with 

the GSM and GPRS cellular network 

 

 

LCD 

 

Each pixel of an LCD typically consists of a layer of molecules aligned between two transparent electrodes, and two 
polarizingfilters, the axes of transmission of which are (in most of the cases) perpendicular to each other. With no actual liquid 

crystal between the polarizing filters, light passing through the first filter would be blocked by the second (crossed) polarizer. 

The surface of the electrodes that are in contact with the liquid crystal material are treated so as to align the liquid crystal 

molecules in a particular direction. This treatment typically consists of a thin polymer layer that is unidirectionally rubbed 

using, for example, a cloth. The direction of the liquid crystal alignment is then defined by the direction of rubbing. Electrodes 

are made of a transparent conductor called Indium Tin Oxide (ITO). 
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V. HARDWARE  IMPLEMENTATION 

Hardware implementation of a system is differ from the simulation of the system  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig: screenshot window of Arduino               

VI. CONCLUSION  

The present power usage reading is made manually by moving to the consumer’s residence. This requires a large number of 

labour and huge time to establish the task. If there is sudden rain or disturbed weather condition than there can be tardiness in 

depositing of bills due to energy consumption. The printed billing also has the ability to get damaged. Over the last few years, 

Prepaid Electricity Meter has been proposed as an innovative and efficient solution focusing on facilitating affordability and 

reducing the cost of utilities. This mechanism assists the users to pay for the electricity before its consumption. In this way, 

consumers hold credit and then use the electricity until the credit is exhausted. If the available credit is exhausted then the 

electricity supply is cutoff by a relay. Readings. 
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