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Abstract: The technology of e-metering 

(ElectronicMetering) has gone through 

rapid technological advancements and 

there is increased demand for a reliable 

and efficient Automatic Meter Reading 

(AMR) system. The paper presents the 

design of a simple low 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. 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. With proper 

authentication, users can access the 

developed web page details from 

anywhere in the world. The complete 

monthly usage and due bill is messaged 

back to the customer after processing these 

data. If the bill is not paid on time the 

connection to the household will 

automatically switched off. 

 

Keywords:Automatic Meter Reading 

System (AMRS); GSM; Arduino; Short 

Messaging System (SMS). 

 

 

IINTRODUCTION 

Electrical power has become indispensable 

to human survival and progress. Apart 

from efforts to meetgrowing demand, 

automation in the energy distribution is 

also necessary to enhance people’s life 

standard. Traditional meter reading by 

human operator is inefficient to meet the 

future residential development needs. So 

there is increased demand for Automatic 

Meter Reading (AMR) systems which 

collects meter readings electronically, and 

itsapplication is expanding over industrial, 

commercial and utility environment. 

Electronic utility meters are an important 

step towards automating the utility 

metering process. Automated utility meters 

have many new features that help to 

reduce the cost of utilities to customers 

and the cost of delivering   utilities to the 

utility provider. The onset of rural 

electrification provides opportunities more 

efficient metering technologies to be 

implemented. Traditional electro-

mechanical meters, still widely used today, 

are prone to drift over temperature and 

time as a result of analogue and 

mechanical nature of the meters. 

Collection of meter reading is also 

inefficient, because the meter reader has to 

be physically being on-site to take the 

meter reading. The method of collecting of 

meter reading is more problematic to 

collect the reading from vast and scattered 

rural areas. Meter readers are often 

reluctant to make effort to travel to such 

areas and often will produce inaccurate 

data. Though the conventional meters were 

replaced with efficient electronic energy 
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meters the problem still persists. So the 

system which will provide bill in the users 

mobile is more suitable in the current 

scenario is introduced in [3]. A new 

method of postpaid electronic energy 

metering is introduced which will 

automatically sense the used energy, 

records the reading and sends it to the 

billing point through the existing GSM 

system in [2]. 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) in [7] and [5]. As it is web 

oriented once the data is updated, the 

registered users and authority can monitor 

and analyze the generated bill of any 

month by sitting anywhere in the world. 

 

II EXISTING SYSTEM 

For this work existing meter reading 

techniques in India are analyzed and 

conducted an extensive study on different 

energy measuring instruments available 

now. In existing system either an 

electronic energy meter or an electro-

mechanical meter is fixed in the premise 

for measuring the usage. The meters 

currently in use are only capable of 

recording kWh units. The kWh units used 

then still have to be recorded by meter 

readers monthly, on foot. The recorded 

data need to be processed by a meter 

reading company. For processing the 

meter reading, company needs to firstly 

link each recorded power usage datum to 

an account holder and then determine the 

amount owed by means of the specific 

tariff in use. Many systems built on 

various platforms have been proposed by 

different research groups all over the 

world for Automatic Meter Reading. There 

are two types of AMR systems, wire-based 

and wireless. Power Line Carrier (PLC) 

and Telephone Line Network (optical/ 

cable) are wire-based,AMR system and 

several related works are available.       

Many e-metering systems have now been 

proposed, based on GSM is explained in 

[2], [4], [6], and [8]. Design of an Electric 

Energy Meter for long-distance data 

information transfers which based upon 

GSM. The systems can’t be implemented 

so easily because the regular use of GSM 

is still a dream to the common people. A 

GSM Energy meter with instant billing 

facility is introduced in [5] and [7], but 

still the problem of missing SMS will 

degrade the accuracy and performance. It 

makes the design different from the 

previous proposals. The GSM channel is a 

very useful means of communication as 

sending data as SMS turns out to be a very 

handy tool, due to its good area coverage 

capability and cost effectiveness. Different 

state electricity boards in INDIA started 

using GSM facility for fault management 

and so there is increased demand for this 

method. Energy meter specification 

specifications and tariff structure are 

followed by Tamil Nadu Electricity Board. 

 

 
Fig. 1: Electronic Energy Meter 

 

In present system the energy meter reader 

visits each house and records the meter 

reading manually then issues the bill. In 

manual reading human error may possible 

and does not provide reliable meter 

reading, especially, during rainy days it is 
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difficult to go to every house and take 

reading. In the present system people try to 

manipulate meter reading by adopting 

corrupt practices such as current reversal, 

bypass meter, magnetic interference, etc. If 

the payment period exceeds the EB 

employee need to go to each and every 

house to disconnect power supply. Fig. 1 

shows the electronic energy meter. 

 

III PROPOSED SYSTEM 

The main aim of the project is to design a 

hi-tech energy with automatic load control. 

The proposed system is AMR will 

automatically send the data of the digital 

energy meter to the service provider with 

the help of the GSM modem once in a day 

and hence the system will report the 

service provider once in a day through 

SMS. The system can be used to check the 

last reading consumed by the consumer, 

through the GSM modem. The device can 

also be used to control the load from both 

the ends that is (user service provider) with 

the help of relay circuit and system will 

also be provided with an LCD display 

which will update the consumers with 

different information’s regarding traffic 

change or sudden power cut. 

 

IV GSM METER - ARCHITECTURE 

When developing a technology that might 

replace one which has been in use for 

more than thirty years, not only the key 

issue needs to be addressed, but added 

functionality and solutions to other 

obstacles presented by the previous 

technology need to be addressed. Even 

existing meter readers and other employers 

have to accept the quality and 

effectiveness of the proposed system. The 

developed AMR system consists of three 

main parts: a digital GSM power meter 

installed in every individual consumer 

unit, transmission facility (SMS gateway), 

and billing server at the energy provider 

side. 

 

 
Fig. 2: Block diagram 

 

Fig. 2 shows the block diagram of the 

proposed system, for energy meter billing 

which is automatic and it does not require 

human effort to read the meter, consumer 

can know the amount he has to pay at the 

time of bill preparation and can even pay 

the amount online. 

 

V HARDWARE DESIGN 

A) POWER SUPPLY 

The ARDUINO 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.  

 

B) RELAY SWITCH 

The ARDUINO relay module allows a 

wide range of microcontrollers such as 

ARDUINO, AVR, PIC, and ARM with 

digital outputs   to control larger loads and 

devices like AC and DC motors. The 

features of relay are it can connect more 

than two devices. The rated load for the 

relay is 7A/240VAC 10A/125VAC 

10A/28VDC and the contact action time is 

10 to 5 mille seconds. 
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C) SIM 800 

SIM 800 designed for global market, is a 

quad-band GSM /GPRS module that 

works on frequency 850 MHz It features 

multi-slot class 12 and supports GPRS 

coding schemes CS-1, CS-2, CS-3 and 

CS-4. With a tiny configuration of 

24*24*3 mm, it can meet almost all space 

requirements in user’s applications. 

 

D) LCD 

There are two types of LCD’s they are 

character and graphical LCD’s. LCD’s are 

used to show status of the product and 

provide interface for inputting. In this 

project we use 16*2 LCD display to 

display the meter reading, message status 

etc.All character LCD’s have eight data 

pins (D0-D7), +5 v supply (VCC), ground, 

Register select, read/write, enable, set 

LCD contrast. 

 

VI DESIGN IMPLEMENTATION 

Once the power supply is switched on the 

power consumed by the loads will be 

displayed in the energy meter. The energy 

meter is connected to the controller 

through opto-coupler. The energy meter 

reading will be sent to the microcontroller, 

then the controller updates the reading in 

the LCD. Once the customer request to 

know about their power consumption, the 

controller will send the message after that 

for every 6 pulses it sends message to the 

end user. It helps the end user to know 

about their power consumption. Fig. 3 

shows the hardware environment of the 

proposed system. 

 

 
Fig. 3:Hardware Setup 

 

VII ADVANTAGES 

The system automates the process of data 

collection, hence manipulation of bill 

generation process is made easy. With the 

system we can control the supply given to 

the user. The customer will be informed 

about the meter reading, bill for current 

cycle, status of the line and other 

parameters to the customer via message. 

GSM based energy meter is easy to install 

and it benefits for both energy provider 

and the end user. 

 

VIIICONCLUSION 

The system is secure and reliable because 

it can be accessed only by an authorized 

person. If any unauthorized person tries to 

access the system, the system provides an 

alert to the energy provider and also 

warning to the intruder. In the future the 

billing can be done online using E-billing. 

The proposed system is purely dependent 

on GSM module. Fig. 4 shows the 

condition of two components used. 

 

AMR not only solves the problem of 

manual meter reading but also provides 

additional features such as power 

disconnect due to outstanding dues, power 

reconnect after the bill payment, power cut 

alert. AMR also gives the information of 

the total load used in a house on request at 

any time.                 
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Fig. 4: Both A& B in ON condition 
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