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ABSTRACT 

The automatic metering system is designed to make the prevailing electricity billing system simpler and efficient. The 

conventional metering system is done manually. An employee of the Electricity Board will be coming to take the reading and 

enter in the card. There are more chances of manual error, delay in processing, tampering of the meter and misusage of the 

Electricity by other sources. It requires so many workers, one set of workers to note down the reading and other set to cut the 

power if the payment is not paid at the right time and we have very poor servicing.  Instead of utilizing man power in billing 

system, we can  automate the system and the man power can be utilized to provide quality service.The system is installed at the 

site of a standard utility meter and is configured for monitoring and operation by a user via keyword command programming on a 

data terminal or personal computer.In the Automatic System designed, the units consumed are measured at the consumer side in 

the form of pulses, it is transmitted to the Electricity Board side where the units consumed and amount equivalent is calculated 

and transmitted back to the consumer module. The monetary values are displayed both at the consumer module and electricity 
board side. 

Index Term— AMR, communication, Meters, theft, electricity. 

 

1. INTRODUCTION 

In Maharashtra, there are more than crore meters for 
electricity that are read every month, at a cost in salaries, 

transportation and other expenses that  tops  Rs. 3848.4 crore  

(2006-2007) . A meter-reading system would still require 

someone driving by every meter and getting a reading through 

a hand-held receiver, but even newer technology - called an 

automatic meter reading system (AMR) - would eliminate 

even that need.   An AMR is a sophisticated communication 

link directly from the meters to the central office computers 

that will also speed ocating service interruptions, faulty meters 
and service theft, as well as allowing for expanded services, 

such as flexible billing dates, time-of-use rates and prepaid 

accounts. Meters could also be turned on or off directly from 

the office rather than having to send out an employee to do it 

manually. The study shows an AMR system would save 

almost 2-3 crore per year by eliminating meter-reading, 

automating disconnects/reconnects, reducing bad debts and 

improving meter accuracy and reducing theft of service 

another positive element of the project would be Lower costs 
for services to the consumer as well. Many service providers 

of electricity, water, and gas are trying to implement this 

system. For example Northern Ireland Water Supply Company 

had specified it requirements and waiting for tenders. 

Maharashtra state electricity board has also specified its 

requirements in 2004-2005. 

2.  SYSTEM ANALIYSIS 

2.1 Meter reading resource: Accuracy/re-

work/Manpower cost. 

1. Accuracy of noting the readings. 
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2. Chances of errors while reading. 

3. Errors while recording what was read. 

4. Errors during data entry. 

2.2. Meter reading resource: Hard to access 

meters: (any meter which takes more than 15 

minutes to access) 

1. Rural accounts 
2. Indoor meters 

3. Obstacles 

2.2  Manual Meter reading: Commercial 

Implications 

1. Conveying tamper recording remains on the 

meter reader‘s       loyalty. 

2. No clue on demand/ over drawls by the 

consumer. 

3. Delay in meter readings, delay bills, delayed 

revenue, delay in cash-flow 

 

3. PROPOSED SYSTEM 

AMR stands for Automatic Meter Reading. A device 

which remotely obtain meter readings and transmits this data 

to the system‘s computer via communication media such as 

phone lines, power lines, GSM, or dedicated cables for 
processing. AMR devices can detect outages, remotely 

connect and disconnect services, detects tampering as well as 

other uses. Economic benefits include increased cash flow, 

lower labor and equipment cost, increased accuracy and lower 

costs. Some customer satisfaction benefits include improved 

service quality, more customer choices and faster response 

time. A typical Automatic Meter Reading (AMR) set up can 

be conceptualized using the following block diagram. 

 

 

 

 

 

           FIG 1: BLOCK DIAGRAM OF AMR SYSTEM 

Energy meter is a device which is used to measure   the energy 
consumed by the customer .Basically energy meter is of two 

types Electro-Mechanical meter and Digital meter. Now a 

day‘s digital meter are used because they are having high 

accuracy, with limited control and theft detection capability at 

nodes. 

3.1. Interfacing Device 

      It is a device which takes out readings from meter and 

passes those readings to the remote pc through communication 

media. It also consists of a circuit which can switch ON/OFF 

power supply of customer. 

3.2 Data Communication Media: 

    For transporting the data from the energy meter to the Host 

PC a communication media is necessary. Communication can 
be done by two ways, Wired Communication: power lines, 

phone lines, dedicated lines. Wireless Communication: RF, 

GSM, GPRS. Service provider can use any communication 

media depending upon the services available to the service 

provider. 

  3.3 Remote PC with compatible software: 

    The heart of the meter reading station is the Meter Reading 
Software which resides in the PC at the Meter Reading 

Station. It is a standalone system which is responsible for 

collecting meter reading, storing them to the data base, 

calculation of bills, switching ON/OFF of power supply, and 

providing analysis facility. 

 

 

 

 

    

              

                      

 

                        FIG2. METER INTERFACING   

  

When High Signal Means Reaches To The MCT2E An 

Internal LED Blow. Light Falls on The Phototransistor and 

Current Flows through the Transistor, Then Signal Is Reaches 

to the NPN Switching Transistor BC547 sends to the MSEB 

system. 

 

 

 

 

 

              FIG 3. TEMPERING DETECTION 
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Based on piezoelectric technology various physical quantities 

can be measured; the most common are pressure and 

acceleration. For pressure sensors, a thin membrane and a 

massive base is used, ensuring that an applied pressure 

specifically loads the elements in one direction. For 

accelerometers, a seismic mass is attached to the crystal 

elements. When the accelerometer experiences a motion, the 

invariant seismic mass loads the elements according to 

Newton‘s second law of motion . 

The main difference in the working principle between these 

two cases is the way forces are applied to the sensing 

elements. In a pressure sensor a thin membrane is used to 

transfer the force to the elements, while in accelerometers the 

forces are applied by an attached seismic mass. 

Sensors often tend to be sensitive to more than one physical 

quantity. Pressure sensors show false signal when they are 

exposed to vibrations. Sophisticated pressure sensors therefore 
use acceleration compensation elements in addition to the 

pressure sensing elements. By carefully matching those 

elements, the acceleration signal (released from the 

compensation element) is subtracted from the combined signal 

of pressure and acceleration to derive the true pressure 

information.  

Vibration sensors can also be used to harvest otherwise wasted 

energy from mechanical vibrations. This is accomplished by 

using piezoelectric materials to convert mechanical strain into 

usable electrical energy. The MCT2E An Internal LED Blow. 

Light Falls On the Phototransistor And Current Flows 

Through The Transistor, Then Signal Is Reaches To The NPN 

Switching Transistor BC547 sends to the system Which 

Actuate The Relay Which Tends To ON / OFF the meter. The 

100E Resistance Is Used To Limit The Current Which May 
Damage To The Optocupler MCT2E And 2.2k Resistance Is 

Also Used To Limit The Current To Properly Switch The 

Transistor And Preventing Damage To The Transistor. 

In this paper the data will be transmitted from the attendance 

entering system to the main server using wireless technology. 

The past several years have witnessed a rapid growth of 

wireless networking. However, up to now wireless networking 

has been mainly focused on high-speed communications, and 
relatively long range applications such as the IEEE 802.11 

Wireless Local Area Network (WLAN) standards. The first 

well known standard focusing on Low-Rate Wireless Personal 

Area Networks (LR-WPAN) was Bluetooth. However it has 

limited capacity for networking of many nodes. There are 

many wireless monitoring and control applications in  

 

 

Industrial and home environments which require longer 

battery life, lower data rates and less complexity than those 

from existing standards. For such wireless applications, a new 
standard called IEEE 802.15.4 has been developed by IEEE. 

The new standard is also called ZigBee, when additional stack 

layers defined by the ZigBee Alliance are used. 

           ZigBee is a specification for a suite of high level 

communication protocols using small, low-power digital 

radios based on the IEEE 802.15.4-2003 standard for Low 

Rate Wireless Personal Area Networks (LR-WPANs), such as 

wireless light switches with lamps, electrical meters with in-

home-displays and consumer electronics equipment via short-

range radio needing low rates of data transfer. The technology 

defined by the Zigbee specification is intended to be simpler 

and less expensive than other WPANs, such as Bluetooth. 

ZigBee is targeted at radio-frequency (RF) applications that 

require a low data rate, long battery life, and secure 

networking.          One of the great features of ZigBee 
networks is the low power operation. XBee makes sure you 

won‘t be changing the batteries very often! It consumes about 

35mA during transmission (38mA while receiving) while it 

keeps it below 1uA while sleeping. These are quite attractive 

specs. , XBee also allows invisible operation. That means you 

don't have to care about exchanging complicated information 

with the module in order to send a packet. The invisible mode 

sets up a link of streaming data over the ZigBee network. So 

all you need to do is to serially send the information to the 

transmitter and the receiver module will output them the same 

way to your target machine. Quite simply, it replaces the serial 
communication cable. This can be very handy. Overall the 

XBee modules are easy to use and provide great features. 

 In our project live meter reading micro controller part which 

is situated at the meter side sends the data to the base station. 

At base station receiver circuit is present which receives the 

data from meter side. Receiver circuit consists of another zig 

bee which is paired with the sender zig bee. Sending end zig 

bee sends information and receiving end zig bee receive this 
information. Data transmit at the frequency band of 2.4 GHz. 

When micro controller transmit data ‗a‘ (which represents 

meter reading) through zig bee another zig bee receives this 

‗a‘. Zig bee transmits data in the form of EM waves. When 

receiver end zig bee receives this signal it sends to the next IC 

in the form of electrical signal. 

 Receiver circuit also consist of Max 232 IC which is 
a TTL to Serial converter. Output of zig bee is in the form of 

TTL (+2V……. +5V for logic 1 & 0V……...0.8V for logic 0).  

 We have to interface this receiver circuit to the 

computer (PC) for storing the meter reading as well as 

controlling the ON/OFF control of meter. To interface with 

the computer we have to convert the TTL logic into RS232 

logic, for this purpose we use the IC MAX232. MAX232 is a 

dual driver/receiver that includes a capacitive voltage 
generator. The drivers (T1 & T2), also called transmitters, 

convert the TTL/CMOS logic input level into RS232 level. 

The transmitter (pin 10-T2 in) take input from zig bee 

module‘s data out pin (pin 2 of zig bee module) and send the 

output to RS232‘s receiver at pin 7 (T2 out) of MAX232. We 

use four capacitors, two for doubling the voltage and other two 

for inverting the voltage.  The capacitors are connected 

between pin 1 and pin 3, pin 4 and pin5, pin 2 and VCC, and 

pin 6 and GND and one more VCC and GND. 

 Similarly when controller sends ‗B‘ for tempering 

then above process repeats and value ‗A‘ & ‗B‘ 

simultaneously sends to the RS 232 port at pin no. 2. 

MAX- 232 descriptions  

         The MAX232 IC is used to convert the TTL/CMOS 

logic levels to RS232 logic levels during serial communication 

of microcontrollers/zig bee with PC. The controller operates at 

http://en.wikipedia.org/wiki/Artificial_membrane
http://en.wikipedia.org/wiki/Accelerometer
http://en.wikipedia.org/w/index.php?title=Seismic_mass&action=edit&redlink=1
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TTL logic level (0-5V) whereas the serial communication in 

PC works on RS232 standards (-15 V to + 15V). This makes it 

difficult to establish a direct link between them to 

communicate with each other. The intermediate link is 

provided through MAX232.   

Logic Conversions  

         MAX232 is a dual driver/receiver that includes a 

capacitive voltage generator to supply RS232 voltage levels 

from a single 5V supply. Each receiver converts RS232 inputs 

to 5V TTL/CMOS levels. These receivers (R1 & R2) can 

accept ±30V inputs. The drivers (T1 & T2), also called 

transmitters, convert the TTL/CMOS input level into RS232 
level. The transmitters take input from controller‘s serial 

transmission pin or zig bee data out pin and send the output to 

RS232‘s receiver. The receivers, on the other hand, take input 

from transmission pin of RS232 serial port and give TTL 

output to microcontroller‘s receiver pin or zig bee data in 

pin. MAX232 needs four or five external capacitors whose 

value ranges from 1µF to 22µF. 

In this paper  the conversion from TTL logic to RS232 is 
needed, to covert the received data (TTL logic) to RS 232 

logic as well as we have to convert serial (RS 232 logic) data 

coming from dot net program to TTL logic for controlling 

ON/OFF control.   

4. CONCLUSION 

 Automatic Meter Reading (AMR) is a unique 

solution for problems in existing manual system. Automatic 
Meter Reading is self assured automation system. 

Implementation of Automatic Meter Reading with the help of 

standalone system is an innovative idea. There are more 

chances of manual error, delay in processing, tampering of the 

meter and misusage of the Electricity by other sources but 

with the help of Automatic Meter Reading, we can easily 

overcome this anomalies. 

REFERENCES 

[1] W. Yang et al., ―Minimizing private data disclosures in the 

smart grid,‖ in Proc. ACM Conf. Comput. Commun. 

Security (CCS), Raleigh, NC, USA, 2012, pp. 415–427.  
[2](May 2013). Bidgely. [Online]. Available:  

http://bidgely.com  

[3] (May 2013). Chai Energy. [Online]. Available: 

http://www.mychai.co/ 

[4] (May 2013). PlottWatt. [Online]. Available: 

https://plotwatt.com/ 

[5]  V. Chadwick, C. Butt, and H. Cook, ―Smart meter data 

shared far and wide,‖ The Age, Docklands, VIC, Australia, 

Sep. 2012. [Online].vailable:http://www.theage.com.au/it-

pro/government-it/ smart-meter-data-shared-far-and-wide-

20120922-26dvp.html. 

[6] (May 2013). Stop Smart Meters! [Online]. Available: 
          http://stopsmartmeters.org/ 

[7] A. Bloxham. (Sep. 2011). The Telegraph, Most Burglars 

UsinFacebook and Twitter to Target Victims, Survey 

Suggests.  

[8] W. Kleiminger, C. Beckel, T. Staake, and S. Santini, 

―Occupancy detection from electricity consumption data,‖ 

in Proc. 5th ACM Workshop Embedded Syst. Energy-

Efficient Build. (BuildSys), Rome, Italy, 2013, pp. 1–8. 

[9] D. Chen, S. Barker, A. Subbaswamy, D. Irwin, and P. 

Shenoy, ―Nonintrusive occupancy monitoring using smart 

meters,‖ in Proc. 5th ACM Workshop Embedded Syst. 

Energy-Efficient Build. (BuildSys), Rome, Italy, 2013, pp.  

[10] M. Backes and S. Melser, ―Differentially private smart 

metering with battery recharging,‖ IACR Cryptol., no. 183, 

pp. 1–28, Apr. 2012. [Online].  


