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ABSTRACT 

Awareness on Power consumption is becoming vital these days. This work focuses on Automated Prepaid 
Energy Distribution control System using GSM. The proposed system is made up of prepaid billing system and multiple 
GSM power meter. The system provides eff
control using GSM network. GSM modem utilizes the GSM network to send power usage reading back to energy provider 
through wireless communication. The message consists 
number. At energy provider side electricity billing system is used to manage all reading, update the database and send usage 
notifications back to respective user. The dedicated GSM modem with SIM card 
method creates awareness among the customers thereby avoiding unnecessary wastage of power.

INTRODUCTION 

OBJECTIVE 

The present power usage reading is made manually 
by moving to the consumer locations. This requires 
large number of labour operators and long working 
hours to accomplish the task.  
Manual billing is sometimes restricted and delayed 
by bad weather conditions. The printed billing also 
has the tendency of getting lost. Readings made by 
human operators are prone to errors. This project 
addresses the above mentioned problems. The 
development of GSM infrastructure in past two 
decades made meter reading system wir
GSM infrastructure, which has national wide 
coverage can be used to request and retrieve power 
consumption notification over individual houses and 
flats. Apart from making readings using GSM 
communication, billing system is needed to be made 
prepaid to avoid unnecessary usage of power.

LITERATURE SURVEY 

  Automatic Power Meter Reading and Distribution 
Control Using GSM Networks, mainly focussed on 
measurement of power from the consumer side that 
has been consumed by them. It is an integration of 
single phase class T,IEC61036 Standard Compliance 
Digital KWh Power Meter, Power to 
Communication(P2C) interface board and a GSM 
modem which utilise the GSM network to send the 
power usage reading back to energy provider 
wirelessly. The system mainly focuses on taking to 
an account of power consumed by the user .The 
digital power meter is used to measure the power 
consumption drawn from the energy provider 
substation to the consumer in KWh unit. A single 
phase digital Watt Hour Meter ATEC12and ATEC 
was chosen for GSM Power meter implement
The system consists of optocoupler instead of 
Electromagnetic Relay which may require a step
down transformer to transfer the amount of power 
consume and will also, result in complexity in circuit. 
The Power to Communication (P2C) is used to 
interface the impulse and synchronisation count from 
the power meter optocoupler circuit and to store the 
power meter reading into the internal non
EEPROM memory at single impulse count interval. 
In the case of power failure the last meter reading 
will be stored in the EEPROM. During
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control using GSM network. GSM modem utilizes the GSM network to send power usage reading back to energy provider 
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The present power usage reading is made manually 
by moving to the consumer locations. This requires 
large number of labour operators and long working 

Manual billing is sometimes restricted and delayed 
s. The printed billing also 

has the tendency of getting lost. Readings made by 
human operators are prone to errors. This project 
addresses the above mentioned problems. The 
development of GSM infrastructure in past two 
decades made meter reading system wireless. The 
GSM infrastructure, which has national wide 
coverage can be used to request and retrieve power 
consumption notification over individual houses and 
flats. Apart from making readings using GSM 
communication, billing system is needed to be made 

paid to avoid unnecessary usage of power. 

Automatic Power Meter Reading and Distribution 
etworks, mainly focussed on 

measurement of power from the consumer side that 
has been consumed by them. It is an integration of a 
single phase class T,IEC61036 Standard Compliance 
Digital KWh Power Meter, Power to 
Communication(P2C) interface board and a GSM 
modem which utilise the GSM network to send the 
power usage reading back to energy provider 

uses on taking to 
an account of power consumed by the user .The 
digital power meter is used to measure the power 
consumption drawn from the energy provider 
substation to the consumer in KWh unit. A single 
phase digital Watt Hour Meter ATEC12and ATEC 

osen for GSM Power meter implementation. 
optocoupler instead of 

Electromagnetic Relay which may require a step-
down transformer to transfer the amount of power 
consume and will also, result in complexity in circuit. 
The Power to Communication (P2C) is used to 

tion count from 
the power meter optocoupler circuit and to store the 
power meter reading into the internal non-volatile 
EEPROM memory at single impulse count interval. 
In the case of power failure the last meter reading 
will be stored in the EEPROM. During the time of 

power restoration the microcontroller circuitry used 
here retrieves back last meter reading and to 
continuous synchronous with the digital power meter. 
At the time of normal operation the Power to 
Communication interface board used to retrieve
last meter reading from the EEPROM memory. Here 
the GSM Power Meter and SMS Gateway uses 
normal SIM card phone number. The billing 
notification to customer send by SMS, E
hardcopy printing for postal. The complete 
demonstration of GPMDC from 
notification, payment, distribution control of power 
cut-off and power restoration are being done. 

FEASIBILITY ANALYSIS 

LOAD TESTING 

As the relay used in the system has the capacity to 
withstand 4 amps only, it is tested under the load 
conditions of 4amps using two fans and tube lights 
for demonstration purposes at household level.
system was found to be efficient and robust.
system withstands for 15 minutes and then it 
trippedoff as soon as the balance amount decreases to 
predefined level within negligible response time.

Average time delay is 12s 

PERFORMANCE 

In 2010, 6.1 trillion SMS text messages were 
sent. This translates into 193000 SMS per 
second. SMS has become a massive commercial 
industry, earning $114.6 billion globally in 2010
global average price for an SMS message is $0.11, 
while mobile networks charge each other 
interconnect fees of at least $0.04 when connecting 
between different phone networks 
While SMS is still a growing market, traditional SMS 
are becoming increasingly challenged by alternative 
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messaging services which are available on 
smartphones with data connections, especially in 
western countries where some of these services 
attract users.  
The Global Service for Mobile communications 
(GSM), with the greatest worldwide number of users, 
succumbs to several security vulnerabilities. In the 
GSM, only the airway traffic between the Mobile 
Station (MS) and the Base Transceiver Station (BTS) 
is optionally encrypted with a weak and 
broken stream cipher (A5/1 orA5/2).  
The authentication is unilateral and also vulnerable. 
There are also many other security vulnerabilities and 
shortcomings. Such vulnerabilities are inherent 
to SMS as one of the superior and well-tried services 
with a global availability in the GSM networks. SMS 
messaging has some extra security vulnerabilities due 
to its store-and-forward feature, and the problem of 
fake SMS that can be conducted via the Internet. 
When a user is roaming, SMS content passes through 
different networks, perhaps including the Internet, 
and is exposed to various vulnerabilities and attacks. 
Another concern arises when an adversary gets 
access to a phone and reads the previous unprotected 
messages.  
In October 2005, researchers from Pennsylvania State 
University published an analysis of vulnerabilities in 
SMS-capable cellular networks. The researchers 
speculated that attackers might exploit the open 
functionality of these networks to disrupt them or 
cause them to fail, possibly on a nationwide scale.  
Each standard varies in geographical range, thus 
making one standard more ideal than the next 
depending on what it is one is trying to accomplish 
with a wireless network. The performance of wireless 
networks satisfies a variety of applications such as 
voice and video. The use of this technology also 
gives room for future expansions. As wireless 
networking has become common, sophistication 
increased through configuration of network hardware 
and software. 

Means of communication 

Wireless data communications are an essential 
component of mobile computing. The various 
available technologies differ in local availability, 
coverage range and performance, and in some 
circumstances, users must be able to employ multiple 
connection types and switch between them. To 
simplify the experience for the user, connection 
manager software can be used, or a mobile 
VPN deployed to handle the multiple connections as 
a secure, single virtual network. Supporting 
technologies include: 
Cellular data service offers coverage within a range 
of 10-15 miles from the nearest cell site. Speeds have 
increased as technologies have evolved, from earlier 
technologies such as    GSM, CDMA and GPRS, 
to 3G networks. 
Mobile Satellite Communications may be used where 
other wireless connections are unavailable, such as in 
largely rural areas or remote locations Satellite 
communications are especially important 
for transportation, aviation, maritime and military use

Environmental concerns 

Starting around 2009, there have been increased 
concerns about the safety of wireless 

communications, despite little evidence of health 
risks so far.] The president of Lakehead 
University refused to agree to installation of a 
wireless network citing a California Public Utilities 
Commission study which said that the possible risk 
of tumors and other diseases due to exposure to 
electromagnetic fields (EMFs) needs to be further 
investigated.  

Smart grid support 

The application works for seven power grids. This 
system works by sending message to the GSM 
modem and it will communicate with MCU which 
will check is the number whether it is authorized or 
not and if the number is from authorized user grid 
control system working starts. 
Grid position is calculated every moment using 
EEPROM which is connected to micro controller. 
Information is stored in EEPROM so even the power 
is lost there will be no chances of losing data. This 
system is attached to a key pad which will work as a 
keyboard for modifying and deleting mobile 
numbers. Information is displayed on 16×2 LCD 
screen. Load controller and electromagnetic project 
are used in this project. 
A GSM modem is interfaced to the microcontroller. 
This modem receives and sends messages from 
mobile as an input for MCU. To verify MCU to store 
the authentication number, and if the number is 
authorized, Grid Control can be achieved, EEPROM 
interface with this controller to the starting position at 
any time. This launch site information will not be 
erased once in power failure. 3X4-keyboard is an 
interface, change the phone number is, at any time. 
16X2 LCD display is an interface to the users’ needs. 
In this project report as relay circuit is used to drive 
the load and designed for 4Amps at 230V single 
phase circuits.GSM use roaming facilities will be 
used by operators, users can often continue to use 
their phones when they are in other countries, used, 
etc. This project trips regulated 5V, 750mA power 
supply. 7805 and voltage regulator is used for voltage 
regulation. Bridge type full wave rectifier is used to 
correct the power supply from the secondary 
transformer 230/12V. 
Nowadays there are various electronic devices for 
remote control of Grid Control. However, the main 
drawback of these systems is that they can only be 
operated at close range and even less reliable. So to 
overcome the above disadvantages, i.e, we are using 
a wireless communication technology; GSM (Global 
System for Mobile communications) is a digital 
cellular communication system, which has rapidly 
gained acceptance and market share worldwide. The 
development of GSM is the first step towards a 
genuine personal communication system; allow usto 
communicate everywhere, anytime and with anyone. 
GSM (Global System for Mobile Communication) is 
much used because of its simplicity in the transmitter 
and receiver design can be at 900 or 1800 MHz band 
to operate fast, reliable and global network. 

GSM coverage 

The effect of frequency on cell coverage means that 
different frequencies serve better for different uses. 
Low frequencies, such as 450 MHz NMT, serve very 
well for countryside coverage. GSM 900 (900 MHz) 
is a suitable solution for light urban coverage. GSM 
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1800 (1.8 GHz) starts to be limited by structural 
walls. UMTS, at 2.1 GHz is quite similar in coverage 
to GSM 1800. 

 
Higher frequencies are a disadvantage when it comes 
to coverage, but it is a decided advantage when it 
comes to capacity. Pico cells, covering e.g. one floor 
of a building, become possible, and the same 
frequency can be used for cells which are practically 
neighbors. 
Cell service area may also vary due to interference 
from transmitting systems, both within and around 
that cell. This is true especially in CDMA based 
systems. The receiver requires a certain signal-to-
noise ratio, and the transmitter should not send with 
too high transmission power in view to not cause 
interference with other transmitters. As the receiver 
moves away from the transmitter, the power received 
decreases, so the power control algorithm of the 
transmitter increases the power it transmits to restore 
the level of received power. As the interference 
(noise) rises above the received power from the 
transmitter, and the power of the transmitter cannot 
be increased any more, the signal becomes corrupted 
and eventually unusable. In CDMA-based systems, 
the effect of interference from other mobile 
transmitters in the same cell on coverage area is very 
marked and has a special name, cell breathing. 

Coverage comparison of different frequencies 

Following table shows the dependency of frequency 
on coverage area of one cell of GSM network 

Failure rate 

There are occurrences where a handoff is 
unsuccessful. Lots of research was conducted 
regarding this. In the late 80's the main reason was 
found out. Because frequencies cannot be reused in 
adjacent cells, when a user moves from one cell to 
another, a new frequency must be allocated for the 
call. If a user moves into a cell when all available 
channels are in use, the user’s call must be 
terminated. Also, there is the problem of signal 
interference where adjacent cells overpower each 
other resulting in receiver desensitization. 

Frequency 

(MHz) 

Cell 

radius 

Cell 

area(km2) 

Cell 

Count  

450 48.9 7521 1 

950 26.9 2269 3.3 

1800 14.0 618 12.2 

2100 12.0 449 16.2 

FEATURES 

1. Easy and powerful web based management 
2. Multi-criteria allocation rules by SIM card 

group 
3. SIM travel simulation 
4. Dynamic SIM swap 
5. Prepaid SIM card management  

6. Text/SMS : Incoming/Outgoing/internal, 
User-defined destination numbers, User-
defined SMS messages 

7. Calls : Incoming/Outgoing/Internal, User-
defined destination numbers  

PROPOSED METHOD 

The proposed model has the PIC microcontroller as 
Central Processing Unit. The whole system is 
interfaced with PIC microcontroller. The PIC 
microcontroller version is PIC16F877A. The GSM 
modem is serially connected with the controller 
which is the major communication module between 
user and provider. The GSM uses its own network for 
the transfer of information. 
Special coding in embedded c is used for 
programming PIC microcontroller using programmer 
hardware along with MP-LAB IDE software. The 
programming makes use of messaging features of 
GSM AT command. The power circuitry converts 
230v AC to 12v DC with the use of step-down 
transformer and bridge rectifier. The relay acts as 
switching device to cut off  and restore power supply. 
The LCD is interfaced to microcontroller using 
parallel port connection. 
In this project the Microcontroller based system 
continuously records the readings and the live meter 
reading can be sent to the Electricity department on 
request. This system also can be used to disconnect 
the power supply to the house in case of non-payment 
of electricity bills. A dedicated GSM modem with 
SIM card is required for each energy meter. The 
microcontroller pulls the SMS received by phone, 
decodes it, recognizes the Mobile no. and then 
switches on the relays attached to its port to control 
the appliances. After successful operation, controller 
sends back the acknowledgement to the user’s mobile 
through SMS. The coding emphasis the fact that it 
reduces human labour but increases the efficiency in 
calculation of bills for used electricity .the user will 
have an universal number and they can recharge 
outlets of electricity board .the acknowledgement of 
recharged coupon detail will come to notice of the 
consumer and also will get displayed in LCD module. 
So this process will bring a solution of creating 
awareness on unnecessary wastage of power and will 
tend to reduce wastage of power. This module will 
reduce the burden of energy providing by 
establishing the connection easily and no theft of 
power will takes place. The LCD display will 
displays the used amount and balance amount that 
can be used. 

BLOCK DIAGRAM: 

 



                                  International Journal of

IJAET/Vol.III/ Issue II/April-June, 2012/

 

Implemented circuit 

Reading notification in display. 

CONCLUSION 

The proposed methodology is used to generate 
prepaid card for usage of electricity for al
the use of GSM technology. This method generates 
the message to the consumers either by day
weekly basis as per consumer requirements and also 
by the request of consumer at a moment. This 
technology will minimize the wastage of electrici
and saves the power for future generation. GSM 
network infrastructure provides efficient wireless 
automatic meter reading, distribution control and 
making fast billing system, accurate, effective and 
reduction of labour cost of operation 
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