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ABSTRACT The development of a GSM automatic power meter reading (GAPMR) system is presented in this paper .The 
GAPMR system is consists of GSM Digital Power meters installed in every consumer unit and an Electricity 

e-Billing system at the energy provider side. The GSM Digital Power meter (GPM) is a single phase digital kWh power me-
ter with embedded GSM modem which utilizes the GSM network to send its power usage reading using short messaging 
System (sms) back to the energy provider wirelessly. At the power provider side an e-billing system is used to manage all 
received sms meter reading, compute the billing cost , update the database, and to publish billing notification to its respec-
tive consumer through sms. 
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2.INTRODUCTION:
2.1.OUR COUNTRY. 
Traditional meter reading for electricity consumption and 
billing is done by human operator from houses to houses 
and building to building. This requires huge number of labor 
operators and long working hour to achieve complete area 
data reading and billing. Human operator billing or prone to 
reading error as sometime the houses electric power meter 
is place in a location where it is not easily accessible. Labor 
billing job is sometime also restricted and is slowed down by 
bad weather condition. The increase development of resi-
dential housing and commercial building in the developing 
country 

2.2.IN ABROAD.
such as for example , Malaysia require more human  opera-
tors and longer working hours to complete the meter reading 
task. This increases the energy provider operation costs for 
meter reading .In order to achieve efficient meter reading, 
reduce billing error and operation costs, automatic meter 
reading (AMR) system play an important role to address the 
above mentioned problems. 

2.3.INNOVATIVE.
AMR is an effective mean of data collection that allow sub-
stantial saving through the reduction of meter  re- read , 
greater data accuracy, improved billing and customer service 
, more timely energy profiles and consumption trends up-
dates, and better deployment and human resources . With 
the advent of digital technology analogue electro-mechani-
cal meter is continuously replaced by digital electronic meter. 
Digital energy meter offer greater convenience to implement 
and establish automatic meter readings systems electroni-
cally. Efficiency and reliability of retrieving meter reading in 
the AMR system was a major challenge. Various AMR meth-
ods and technologies using power line carrier (PLC) commu-
nications, supervisory control and data acquisition (SCADA), 
telephone modem, internet, Ethernet, embedded RF mod-
ule, Wi-Fi, blue tooth and ZigBee were Top of the document 
established and developed to provide and demonstrate the 
solution of efficiency reliability and effectiveness of AMR. The 
above mention methods are either too expensive to imple-

ment and operate , required complex setup of infrastructure 
, sort operating distant and still require field intervention of 
human operators or prone to error.  With the rapid develop-
ment of global system mobile (GSM) infrastructure and in-
formation communication technology (ICT) in the past few 
decades has made wireless automatic meter reading system 
more reliable and possible. The GSM automatic power meter 
reading system (GAPMR) presented in this paper takes ad-
vantage of the available GSM infrastructure nation wide cov-
erage in the country and the short messaging system (SMS) 
cell broadcasting feature to request and retrieve individual 
and building power consumption meter reading back to the 
energy provider wirelessly.

3.OBJECTIVE:
To implement automatic Power meter reading for providing 
high flexibility, accuracy using GSM Network

3.1.PROBLEM STATEMENT.
•	 Meter	reading	taken	manually	
•	 Bill	pay	manually
•	 Errors	occurred	due	to	less	concentration
•	 Meter	reading	not	accurate
•	 Huge	Manpower	needed
•	 Delayed	work	due	to	external	conditions
•	 Power	cut	manually	due	to	lack	of	payment

3.2.PROPOSED SYSTEM:  (Scope).

•	 Meter	reading	taken	automatically	using	gsm	technology
•	 Power	cut	achieved	from	EB	office	through	wireless
•	 Normal	work	happen	at	any	time	and	external	conditions
•	 Less	Manpower
•	 High	Accurate	meter	reading
•	 Customer	service	well
•	 Reduced	billing	errors
•	 Less	operation	cost
•	 Less	manpower
•	 High	efficiency	and	reliability

4.METHODOLOGY:
4.1.BLOCK DIAGRAM.
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4.2.HARDWARE:
•	 Power	supply[5v]
•	 PIC16F877A	microcontroller
•	 Zigbee	Module
•	 Current	Transformer
•	 Voltage	Transformer
•	 Display	unit(LCD)
•	 Relay
•	 Max232	–	serial	communication	
•	 optocouplers

4.3.Power Supply Circuit.
4.4.Power Supply – Circuit Description.
The operation of power supply circuits built using filters, rec-
tifiers, and then voltage regulators. Starting with an AC volt-
age, a steady DC voltage is obtained by rectifying the AC 
voltage, then filtering to a DC lev el, and finally, regulating to 
obtain a desired fixed DC voltage. The regulation is usually 
obtained from an IC voltage regulator Unit, which takes a DC 
voltage and provides a somewhat lower DC voltage, which 
remains the same even if the input DC voltage varies, or the 
output Load connected to the DC voltage changes.

4.5.Microcontroller.
•	 PIC16F877A
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4.6.Potential Transformers.
PTs or VTs are the most common devices used. These de-
vices are conventional transformers with two or three wind-
ings (one primary with one or two secondary). They have an 
iron core and magnetically couple the primary and second-
ary. The high side winding is constructed with more copper 
turns than the secondary (i.e.), and any voltage impressed on 
the primary winding is reflected on the secondary windings 
in direct proportion to the turns ratio or PT ratio. 

Administrative Center

4.7.Current Transformers.
A current transformer (CT) is a type of instrument transformer 
designed to provide a current in its secondary winding pro-
portional to the alternating current flowing in its primary. 
They are commonly used in metering and protective relay-
ing in the electrical power industry where they facilitate the 
safe measurement of large currents, often in the presence of 
high voltages. The current transformer safely isolates meas-
urement and control circuitry from the high voltages typically 
present on the circuit being measured.

4.8.Serial communication.
•	 PIC	microcontroller	 and	write	 the	 code	 to	 initialize	 the	

USART and use it to send and receive data
•	 Data	you	need	to	transmit	and	it	will	do	the	rest.	
•	 It	transmits	data	at	standard	speeds	of	9600,	19200	bps	

etc.
•	 The	advantage	of	hardware	USART	is	that	you	just	need	

to write the data to one of the registers of USART and 
you’re done; you are free to do other things while USART 
is transmitting the byte.

•	 USART	automatically	senses	the	start	of	transmission	of	
RX line and then inputs the whole byte and when it has 
the byte it informs you(CPU) to read that data from one 
of its registers

4.9.Relay.
A relay is an electrical switch that opens and closes under the 
control of another electrical circuit. In the original form, the 
switch is operated by an electromagnet to open or close one 
or many sets of contacts

4.10.Relay Operation .
Diagram that a relay uses an electromagnet. This is a device 
consisting of a coil of wire wrapped around an iron core. 
When electricity is applied to the coil of wire it becomes 
magnetic, hence the term electromagnet. The A B and C ter-
minals are an SPDT switch controlled by the electromagnet.   
When	electricity	is	applied	to	V1	and	V2,	the	electromagnet	
acts upon the SPDT switch so that the B and C terminals are 
connected. When the electricity is disconnected, then the A 
and C terminals are connected. It is important to note that 
the electromagnet is magnetically linked to the switch but 
the two are NOT linked electrically.

4.11.GSM modem.
•	 A	GSM	modem	 is	a	wireless	modem	that	works	with	a	

GSM wireless network. 
•	 A	wireless	modem	behaves	 like	a	dial-up	modem.	The	

main difference between them is that a dial-up modem 
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sends and receives data through a fixed telephone line 
while a wireless modem sends and receives data through 
radio waves. 

•	 A	GSM	modem	can	be	an	external	device	or	a	PC	Card	/	
PCMCIA Card. Typically, an external GSM modem is con-
nected to a computer  through a serial cable or a USB 
cable. 

•	 Like	a	GSM	mobile	phone,	a	GSM	modem	requires	a	SIM	
card from a wireless carrier in order to operate.

4.12. Optocouplers.
The single-transistor type optocouplers are used to perform 
high-speed switching (with high-speed response). The Dar-
lingtontransistortype optocouplers are used to obtain a large 
output	 current	 by	 utilizing	 a	 small	 input	 current	 (indepen-
dently of switching speeds).

Designing	the	circuits	properly	will	improve	the	PS2601	opto-
coupler (Single Transistor type) by having a base pin in terms 
ofswitching speed, elimination of noise in input signals, and 
output leakage current (collector dark current, and applica-
tion to highvoltage circuits).

5.TERMINOLOGY:
•	 GAPMR-GSM	automatic	power		meter		reading	
•	 GPM	-GSM	Digital	Power	meter	
•	 SMS-short	messaging	system	
•	 AMR	-automatic	meter	reading	
•	 PLC	-power	line	carrier	
•	 SCADA	-supervisory	control	and	data	acquisition	
•	 GSM	-global	system	mobile	
•	 ICT-information	communication	technology	

6.EMBEDDED SOFTWARE:
•	 MPLAB	IDE.
The	current	version	of	MPLAB	IDE	is	version	8.89.	It	is	a	32-bit	
application on Microsoft Windows and includes several free 
software components for application development, hardware 
emulation and debugging. MPLAB IDE also serves as a sin-
gle, unified graphical user interface for additional Microchip 
and third-party software and hardware development tools.
Both Assembly and C programming languages can be used 
with	MPLAB	IDE	v8.	Others	may	be	supported	through	the	
use of third-party programs.Support for MPLAB IDE, along 
with sample code, tutorials, and drivers can be found on 
Microchip’s	website.	MPLAB	IDE	v8	does	not	support	Linux,	

Unix or Macintosh operating systems.

•	 Hi-tech	c	compiler.
A compiler is a computer program (or set of programs) that 
transforms source code written in a programming language 
(the source language) into another computer language (the 
target language, often having a binary form known as object 
code). The most common reason for wanting to transform 
source code is to create an executable program.

•	 Winpic	programmer.

7.CONCLUSION:
Traditional meter reading for electricity consumption and 
billing is done by human operator from houses to houses 
and building to building. This requires huge number of labor 
operators and long working hour to achieve complete area 
data reading The development of a GSM automatic power 
meter reading (GAPMR) system is presented in this paper. 
The GAPMR system is consists of GSM Digital Power meters 
installed in every consumer unit and an Electricity e-Billing 
system at the energy provider side. The GSM Digital Power 
meter (GPM) is a single phase digital kWh power meter with 
embedded	GSM	modem	which	utilizes	the	GSM	network	to	
send its power usage reading using short messaging System 
(sms) back to the energy provider wirelessly. At the power 
provider side an e-billing system is used to manage all re-
ceived sms meter reading, compute the billing cost, update 
the database, and to publish billing notification to its respec-
tive consumer through sms.
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