
IJSRD - International Journal for Scientific Research & Development| Vol. 4, Issue 02, 2016 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1800 

Web Based Prepared Electricity Recharge Meter 
Wetal Mayuri1 Pawar Dipali2 Shirole Prajkta3 Pawar Parikshit4 

1,2,3,4B.E. Student 
1,2,3,4Department of Computer Engineering 

1,2,3,4NDMVP’s KBTCOE, Nashik
Abstract— Electrical power has become indispensable to 

human survival and progress. Apart from efforts to meet 

growing demand, automation in the energy distribution is 

also necessary to enhance people’s life standard. The present 

system of energy metering as well as billing which uses only 

electromechanical is error prone and it consumes more time 

and labor. And now a day’s electricity board faces a 

problem of revenue collection for the actual electric energy 

supplied owing to energy thefts and network losses. One of 

the prime reasons for above issues is the traditional billing 

system which is inaccurate many times, slow, costly, and 

lack in flexibility as well as reliability. This system presents 

a design of a single phase digital prepaid energy meter. It 

will be based on a micro controller and it can be either 

connects to the existing energy meter or can use as a 

separate module. The energy consumption can be calculated 

using output pulses of an energy usage detector module. A 

warning system is also introduces here to get know about 

the low account balance. A relay system can used which 

either isolates or establishes the connection between the 

electrical load and the supply mains depending upon the 

balance available in the Prepaid Electricity Meter. It will be 

efficient to collect revenue. 
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I. INTRODUCTION 

This system presents a design of a single phase digital 

prepaid energy meter. It will be based on a microcontroller 

and it can be either connects to the existing energy meter or 

can use as a separate module. The energy consumption can 

be calculated using output pulses of an energy usage 

detector module. A warning system is also introduces here 

to get know about the low account balance. A relay system 

can used which either isolates or establishes the connection 

between the electrical load and the supply mains depending 

upon the balance available in the Prepaid Electricity Meter. 

It will be efficient to collect revenue. 

II. LITERATURE SURVEY AND RELATED WORK 

The present system of energy metering as well as billing 

which uses only electromechanical is error prone and it 

consumes more time and labor. And nowadays electricity 

board faces a problem of revenue collection for the actual 

electric energy supplied owing to energy thefts and network 

losses. One of the prime reasons for above issues is the 

traditional billing system which is inaccurate many times, 

slow, costly, and lack in flexibility as well as reliability. 

This System can be connects to either existing energy meter 

or can use as a separate module. Here we can know low 

account balance. It will be efficient to collect revenue. 

Ashna.k et al [1] the technology of e-metering 

(Electronic Metering) has gone through rapid technological 

advancements and there is increased demand for a reliable 

and efficient Automatic Meter Reading (AMR) system. This 

paper presents the design of a simple low cost wireless GSM 

energy meter and its associated web interface, for 

automating billing and managing the collected data globally. 

The proposed system replaces traditional meter reading 

methods and enables remote access of existing energy meter 

by the energy provider. Also they can monitor the meter 

readings regularly without the person visiting each house. A 

GSM based wireless communication module is integrated 

with electronic energy meter of each entity to have remote 

access over the usage of electricity. [5]A PC with a GSM 

receiver at the other end, which contains the database acts as 

the billing point. Live meter reading from the GSM enabled 

energy meter is sent back to this billing point periodically 

and these details are updated in a central database. 

Mr. Rahul et al [4] the present system of energy 

billing is error prone and also time and labor consuming. 

Errors get introduced at every stage of energy billing like 

errors with electro-mechanical meters, human errors while 

noting down the meter reading, and errors while processing 

the paid bills and the due bills. The home appliances which 

consume more power causes an increase in the payment of 

excessive bills. The remedy for all these problems GPMC 

(GSM based power meter and control system) is developed 

which consist of the integration of a single phase Class 1, 

IEC61036, standard compliance digital kWh power meter. It 

will keep track of the meter reading of each day and the 

reading with the user identification number send it to the 

user as well as to the electricity department and Electricity 

eBilling system associated with electricity department will 

keep the track of each SMS meter reading and the 

appropriate bill get generated at the last day of the month 

and the bill is forwarded to user from the server. So there is 

no chances of confusion to the user for paying the bill. The 

GPMC also feature distribution control system which 

controls the power of the appliances remotely. 

III. ARCHITECTURAL DESIGN 

This system architecture contains various servers like web 

server, application server, and database server. At the back 

end we use the database server i.e. MYSQL for user query 

processing. Web server and application server combine use 

for executing java servlets and web pages. And it consist of 

SMS gateway for sending the account messages to user it 

work internally ,the SMS gateway like BASH we are using. 

The hardware part contain various components like 

microcontroller, relay, Arduino board, electric meter etc. 

Firstly user will register to the database server then 

login to the account through web server. After login to 

account user will know about the account information if 

account balance is less then RS.100 then user will get low 

account balance message. If the account balance is greater 

than RS.100 then power should be supply to the user. 
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Fig. 1: System Architecture 

A. Arduino Board 

Arduino is an open-source prototyping platform based on 

easy-to-use hardware and software. Arduino boards are able 

to read inputs - light on a sensor, a finger on a button, or a 

Twitter message - and turn it into an output - activating a 

motor, turning on an LED, publishing something online. 

You can tell your board what to do by sending a set of 

instructions to the microcontroller on the board. To do so 

you use the Arduino programming language (based on 

Wiring), and the Arduino Software (IDE), based on 

Processing. 

 
Fig. 2: Arduino Board 

Over the years Arduino has been the brain of 

thousands of projects, from everyday objects to complex 

scientific instruments. A worldwide community of makers - 

students, hobbyists, artists, programmers, and professionals 

- has gathered around this open-source platform, their 

contributions have added up to an incredible amount of 
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accessible knowledge that can be of great help to novices 

and experts alike. 

Arduino was born at the Ivrea Interaction Design 

Institute as an easy tool for fast prototyping, aimed at 

students without a background in electronics and 

programming. As soon as it reached a wider community, the 

Arduino board started changing to adapt to new needs and 

challenges, differentiating its offer from simple 8-bit boards 

to products for IoT applications, wearable, 3D printing, and 

embedded environments. All Arduino boards are completely 

open-source, empowering users to build them independently 

and eventually adapt them to their particular needs. The 

software, too, is open-source, and it is growing through the 

contributions of users worldwide. 

B. Microcontroller: ATMEGA8L-8PU: 

The Atmel®AVR® ATmega8 is a low-power CMOS 8-bit 

microcontroller based on the AVR RISC architecture. By 

executing powerful instructions in a single clock cycle, the 

ATmega8 achieves throughputs approaching 1MIPS per 

MHz, allowing the system designed to optimize power 

consumption versus processing speed. 

Features: 

 28-pin AVR Microcontroller 

 Flash Program Memory: 8 kbytes 

 EEPROM Data Memory: 512 bytes 

 SRAM Data Memory: 1 kbytes 

 I/O Pins: 23 

 Timers: Two 8-bit / One 16-bit 

 A/D Converter: 10-bit Six Channel 

 PWM: Three Channels 

 RTC: Yes with Separate Oscillator 

 MSSP: SPI and I²C Master and Slave Support 

 USART: Yes 

 External Oscillator: up to 8MHz 

 
Fig. 3: Pin Diagram 

IV. METHODOLOGIES OF PROBLEM SOLVING AND 

EFFICIENCY ISSUES 

The single problem can be solved by different solutions. 

This considers the performance parameters for each 

approach. Thus considers the efficiency issues. 

From a technological point of view, this 

prepayment system consists of three well differentiated 

components. The first is a service meter installed at the unit 

where energy will be consumed, such as a household 

dwelling or a store. In general, these meters are of the two-

gang type, and consist of a user’s interface unit and a current 

measuring set. 

The interface unit is a device installed inside the 

building, which allows the user to interact with the meter. 

The metering unit, on the other hand, is the intelligent 

component that stores credit and consumption information, 

and makes up the element that either clears or switches off 

electricity supply. We mainly paid our attention to construct 

a perfect interface unit that maintains a better interaction 

between the user and the system. 

The second component of the system is the credit 

issuing unit, which is the vending machine where consumers 

can purchase electricity credit. In the method which this 

paper introduces, these sales outlets are located at the 

utilities commercial web sites. Therefore, software that can 

be used for this purpose is also created as a part of this 

project. 

V. HARDWARE DETAILED DESIGN 

A. Power Supply 

The microcontroller and other devices get power supply 

from AC to DC adapter or from direct ac lines through 

voltage regulator. The adapter output voltage will be 12V 

DC non- regulated. The regulators are used to convert 12 V 

to 5V DC.  

B. External EEPROM memory 

This memory device is used to store the data for off line 

process. i.e. it stores the amount of  unit  the  user consumed  

while  transferring each SMS. 



Web Based Prepared Electricity Recharge Meter 

 (IJSRD/Vol. 4/Issue 02/2016/504) 

 

 All rights reserved by www.ijsrd.com 1803 

C. Real Time Clock (RTC) 

This is used to maintain the real time and date in off line 

processing. RTC counts seconds, minutes, hours, date of the 

month, month, day of the week, and year with leap-year 

compensation valid up to 2100. 

D. Implementation Details 

Output pulses from the metering IC are counted using the 

default timer of PIC MCU. The signal from meter through 

Octocoupler is normally high (5V) and the high to low 

transition of this voltage wave indicates the occurrence of a 

pulse. The counting of low pulse is an inefficient method as 

improper grounding issues may even be counted as a pulse 

by the device. So the produced pulse is reversed before 

applying to the counter. A TTL compatible inverter circuit is 

used for this purpose. 
The microcontroller is programmed to read data 

from the metering IC every second. When microcontroller 

reads the power consumption, it is stored and current 

reading is incremented in its software. In this design meter is 

calibrated such that for 1 unit of energy (kWh) consumption, 

it generates 3200 pulses in LED. (It can be calibrated for a 

meter constant of 1000 imp/kWh or 100 imp/kWh or 32000 

imp/kWh etc as per the requirement). 

 
Fig. 4: Electricity supply is OFF 

Energy per count, Epc = (I max X V rms)/3200.    (1)  

Where Imax is the maximum load current and Vrms is the 

RMS voltage. 

Energy per LED pulse, Epp =1000 X 3600/ Mpr. (2)  

Where Mpr is the pulse rate of the meter in 

impulse/ kWh.  
Practical set up created for transmitter prototype 

developed using the meter is shown below in Fig.4 variable 

load set up is connected and usage is measured. 

 
Fig. 5: Electricity supply is ON 
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VI. SOFTWARE DETAILED DESIGN 

A. Microcontroller Software Design 

The ATmega8 provides the following features: 8K bytes of 

In-System Programmable Flash with Read-While-Write 

capabilities, 512 bytes of EEPROM, 1K byte of SRAM, 23 

general purpose I/O lines, 32  general purpose working 

registers, three flexible Timer/Counters with compare 

modes, internal and external interrupts, a serial 

programmable USART, a byte. oriented Two-wire Serial 

Interface, a 6-channel ADC (eight channels in TQFP and 

QFN/MLF packages) with 10-bit accuracy, a programmable 

Watchdog Timer with Internal Oscillator, an SPI serial port, 

and five software selectable power saving modes. The Idle 

mode stops the CPU while allowing the SRAM, 

Timer/Counters, SPI port, and interrupt system to continue 

functioning. The Power down mode saves the register 

contents but freezes the Oscillator, disabling all other chip 

functions until the next Interrupt or Hardware Reset. In 

Power-save mode, the asynchronous timer continues to run, 

allowing the user to maintain a timer base while the rest of 

the device is sleeping. The ADC Noise Reduction mode 

stops the CPU and all I/O modules except synchronous 

timer and ADC, to minimize switching noise during ADC 

conversions. In Standby mode, the crystal/resonator 

Oscillator is running while the rest of the device is sleeping. 

This allows very fast start-up combined with low-power 

consumption. 

B. Billing Software 

A web oriented GUI designed especially for e-billing, 

manages all received SMS readings, updates the database 

regularly, computes the monthly bill amount, and notify the 

consumer his bill details through SMS. It also publishes the 

bill in the designed web portal and consumer can log for 

getting the usage details any time. Printed postal   ails can 

also be provided for respective consumer. Authority can log 

for bill preparation and analysis of any collected data. 

Information portal helps to assist the smart meter to log 

consumption data to the database. Microsoft Visual studio 

2008 IDE is used to develop the web portal. Data base used 

is Microsoft SQL Server. 

 
Fig .6: Registration Details 

Eclipse provide an integrated development 

environment (IDE) for maximizing developer productivity 

with the Java framework. It is used to develop console and 

graphical user interface applications along with Windows 

Forms applications, web sites, web applications, and web 

services in both native code together with managed code for 

all platforms supported by Microsoft Windows, Windows 

Mobile. In this application source code is written in Java.  

Fig.7 shows the web page which is on client side and from 

that web page only the customer will able to see all his own 

account details. 
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Fig. 7: Home Page 

Users are categorized as administrator, staff and 

consumer. Any user can log using the user login option 

available in the web site as shown below in Fig.6 

Administrator can perform registration, recharge updates, 

staff registration and message sending. In the very first stage 

consumer have to register himself on to the website of 

“Prepaid Electricity Recharge”. For registration consumer 

have to fill the details of his own. Then after that consumer 

only have to login once he register himself, and consumer 

can able to see all the recharge details, amount details etc. in 

that account only.  

In the next stage user have to do recharge from the 

same website. For that he have to recharge his account with 

minimum Rs.100, If he entered amount less than Rs.100 

then system can pop up the message that amount should be 

greater than Rs.100. Once consumer recharge his account he 

will get according to the recharge amount. After clicking on 

the “Recharge” button consumer will get the recharge 

successful message through Blash system to his registered 

mobile number i.e. “Recharge is successfully done”. And 

the electricity supply is provided to the consumer by 

electricity provider. In the next stage when the account 

balance is equal to the Rs.100 then by the Blash system the 

warning message is send to the consumer that his “Account 

balance is low” and if the consumer is not recharge his 

account then the electricity supply is cut off by the 

electricity provider. 

 
Fig. 8: Login from user’s side 
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Fig. 9: Registration 

Fig.8 shows the login form from the users side 

from where the customer can login himself. For that 

customer have to first register himself as shown in Fig.9. 

After registration has been done the customer’s all details 

will be saved in the database which is on the server side as 

shown in the Fig.10. 

 
Fig. 10: Registration Database 
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Fig. 11: Users Database 

VII. RESULTS 

In this system the prepaid electricity recharge is done i.e. 

customer have to pay first then he will get the electricity 

supply from the electricity provider. In Fig.12, the recharge 

done message is shown at the server side. When electricity 

is provided by the provider then the electricity is ON and the 

customer will get the recharge successful message on the 

registered mobile as shown in the Fig.13. 

 
Fig. 12: Recharge done at server side 
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Fig. 13: Recharge Successful Message on customers mobile 

VIII. CONCLUSION 

Various electronic meters have been developed and are still 

being developed. The cost efficient transmission of readings 

ensures that power consumption values can be transmitted 

more frequently to a remote station. The implications of 

being able to transmit readings more often that energy 

utilities are able to generate timely bills, better understand 

energy demand patterns, manage better failures more 

efficiently and manage fraud better. The system also poses 

much less of a safely risk since human interaction has been 

minimized. A soft copy can be send to the consumers e-mail 

if consumer is registered with his e-mail address. By adding 

an initialization message option at the time of installation 

the meter can be updated from the server. If energy provider 

is willing to add online payment option in the hosted web 

page, instant payment by the consumer from anywhere in 

the world is also possible. 
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