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ABSTRACT 

In the current world situation, if there is any 
problem regarding the  power supply to houses, the 
consumer have to call their respective  electricity 
board(EB) which   may be unanswered. 
During  the  natural  calamities also like 
floods,  storms,  seasonal  power cuts  people  doesn’t 
even    know  when  the power will  be  back. In order 
to rectify all these problems we are going to create a 
module which will be set in each household. This 
module detects the power break down and 
automatically informs to the EB. If EB is going to 
cut  the  power  to  check  lines in an  area, 
they  can  priorly inform the 
people  about  the  cut.  Gas leakage in homes can 
also be detected and main supply will be turned off 
automatically. High voltage and also how a voltage 
can cause a huge problem, it can spoil the equipment 
or can cause burning. To overcome this a system is 
developed which automatically cuts the supply when 
high voltage or low voltage is encountered. A 
temperature and gas sensor is used to detect 
temperature raises and gas level raises. 

Keywords— Smart Meter;Power Monitoring; 
internet of things; GSM; Arduino; Smart Home; voltage 
regulator; LM35; Web Portal. 

1.1 INTRODUCTION 
 

The detection in the power failure and fault analysis 
in the electricity power distribution is an approach to 
detect the power failures in the particular area or in 
the house regarding several internal or external 
problems or damages that occurs. This system is used 
to completely analyse the existing problems and 
detect those problems when they occur in the mere 
future. 

 This system detects if there is any problem in the 
power supply to the houses by using the voltage 
detection sensor. If the voltage detection sensor 
detects any fault in the power supply then it indicates 
to the arduino mega which is installed at the 
distribution box(DB). This Arduino then compares 
the results from several voltage detection sensors 
located at different houses. By comparing these 
results it indicates whether the fault is in the 
transformer or in the distribution box or in the 

individual houses or  in the line supplying the power 
to them. Once the error is detected it sends the alert 
message to the TNEB, house owner and to the line 
man. This alert message includes which type of fault 
in the power supply and by which it will be rectified 
by the lineman. 

In addition to these errors detection in the electricity 
distribution this system also includes the cutting the 
power supply automatically if it detects high voltage 
and low voltage to protect the household devices 
from damage. The gas sensor and temperature sensor 
is also installed in every household to monitor the gas 
leakage and temperature rise due to fire breakouts in 
the house. If any such incidents are recorded then the 
main power supply is  turned off automatically to 
reduce the damages. 

The main aim of this project is to detect the power 
failures in the particular area or in a house regarding 
several internal or external problems or damages that 
occurs. This system is used to completely analyse the 
existing problems and detect those problems when 
they occur in the mere future.This system detects if 
there is any problem in the power supply to the 
houses by using the voltage detection sensor. If the 
voltage detection sensor detects any fault in the 
power supply then it indicates to the Arduino mega 
which is installed at the distribution box(DB). This 
Arduino then compares the results from several 
voltage detection sensors located at different houses. 
By comparing these results it indicates whether the 
fault is in the transformer or in the distribution box or 
in the individual houses or in the line supplying the 
power to them. Once the error is detected it sends the 
alert message to the TNEB, house owner and to the 
line man. This alert message includes which type of 
fault in the power supply and by which it will be 
rectified by the lineman. 

1.2 LITERATURE SURVEY 

SMART ENERGY METERING AND POWER 
THEFT  CONTROL USING ARDUINO & GSM 
AUTOMATED SMART METERING.  

Authors: Visalatchi S, Kamal Sandeep K   Energy 
theft is a very common problem in countries like 
India where consumers of energy are increasing 
consistently as the population increases. Utilities in 
electricity system are destroying the amounts of 
revenue each year due to energy theft. The newly 
designed AMR used for energy measurements reveal 
the concept and working of new automated power 
metering system but this increased the Electricity 
theft  which can form administrative losses because 
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of not regular interval checkout at the consumer's 
residence. It is quite impossible to checkout and solve 
power theft by going every customer’s door to door. 
In this paper, a new procedure is followed based on 
MICROCONTROLLER Atmega328P to detect and 
control the energy meter from power theft and solve 
it by remotely disconnect and reconnecting the 
service (line) of a particular consumer.  

AN IOT APPROACH FOR SMART ENERGY 
DISTRICTSAuthors: Alessandro Burgio, Andrea 
Giordano, Andrea Angelo Manno. This paper 
proposes a seperate Cloud for power , an Internet of 
Things solution for energy districts. Power Cloud 
injects smartness into the management of an energy 
district by supplying a distributed computing layer 
that controls the physical devices of the end users, 
and interaction with a centralized cloud component 
that  can manage the whole district. In particular, 
each end user dwelling is equipped with a Smart 
Energy Aware Gateway (SEAG), which will monitor 
and control a nanogrid and a home automation 
system. The SEAG computes the optimal energy 
strategy for the local dwelling, starting from 
information achieved by means of complex prediction 
algorithms that are executed on the cloud. 
Purposefully.  

SMART POWER METER TO MONITOR 
ENERGY  FLOW IN SMART GRIDSAuthors: R. 
Morello,  Member, IEEE, C. De Capua, Member, 
IEEE This paper describes the role of advanced 
sensing systems in the electric grid for the future. In 
this project, development and experimental validation 
of a smart power meter are described. outline of the 
potentialities of the sensing systems and IoT to 
monitor efficiently the energy flow among nodes of 
electric network done by the author. The described 
power meter utilizes the metrics proposed in the IEEE 
Standard 1459-2010 to analyse and process voltage 
and current signals. Information regardng the power 
consumption and power quality could allow the 
power grid to route efficiently the energy by means of 
suitable decision criteria. The new scenario has 
changed the way to exchange energy in the grid. Now 
energy flow should be able to change its direction 
according to needs. Now Energy cannot be routed by 
considering just only the criterion based on the simple 
shortening of transmission path. So, even energy 
coming from a far node should be preferred if it has 
higher quality standards. In this view, the proposed 
smart power meter which intends to support the smart 
power grid to monitor electricity among different 
nodes in an efficient and effective way. 

 

1.3OBJECTIVE 

 To detect the fault in the 
power supply. 

 Send a message to the 
consumer regarding the 
fault and it’s rectification. 
 

1.4 EXISTING SYSTEM 

There is no automated system for the detection of 
power failure in a particular area, only way is through 
phone calls which is tiresome and not reliable. In 
case of power failure in the underground lines the 
lineman has to dig the ground and look for damage. 

1.5 PROPOSED SYSTEM 

Our system overcomes this problem by connecting a 
microcontroller to each of the houses power supply 
board so that the area which has power failure can be 
automatically viewed in the web portal of the 
Electricity Board and the lineman will be informed 
directly about the type of fault in the supply by thus 
making it easy to rectify. 

1.6 ADVANTAGES OF PROPOSED SYSTEM 

                               This system doesn’t require any 
manual monitoring of power loss in the supply line as 
it is fully automated. It indicates which type of fault 
has occurred and intimates the consumer about the 
fault and time required to rectify the fault 

2.BLOCK DIAGRAM 

 

 

 

 

 

 

FIG.1.Blockdiagram 
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2.1Arduino: 

Arduino is an open source computer hardware and 
software company, project, and user community that 
designs and manufactures single-board 
microcontrollers and microcontroller kits for building 
digital devices and interactive objects that can sense 
and control objects in the physical and digital world. 
The project's products are distributed as open-source 
hardware and software, which are licensed under 
the GNU Lesser General Public License (LGPL) or 
the GNU General Public License (GPL), permitting 
the manufacture of Arduino boards and software 
distribution by anyone. In preassembled form, 
Arduino boards are generally available  or it is 
available as do-it-yourself (DIY) kits.The name for 
commercial purpose. 

Variety of microprocessors and controllers are used 
in Arduino boards. The boards contain  sets of digital 
and analog input/output (I/O) pins that may be 
interfaced to various expansion boards 
or Breadboards (shields) and other circuits. The 
boards feature serial communications interfaces, 
including Universal Serial Bus (USB) on some 
models.This can  used for loading programs from 
personal computers. The microcontrollers are 
typically programmed using a dialect of features from 
the programming languages C and C++. In addition 
to using traditional compiler toolchains, the Arduino 
project provides an integrated development 
environment (IDE) based on the Processing language 
project.  

 

Fig 2: Arduino Uno SMD R3 

Arduino is open-source hardware. The hardware 
reference designs are distributed under a Creative 
Commons Attribution Share-Alike 2.5 license and are 
available on the Arduino website. for some versions 
of the hardwares like  Layout and production files are 
also available. The source code for the IDE is 
released under the GNU General Public License, 

version2. An official Bill of Materials of Arduino 
boards are not released by Arduino staff. 

Most Arduino boards consist of an Atmel 8-bit 
AVR microcontroller (ATmega8, 
ATmega168, ATmega328, ATmega1280, 
ATmega2560) with varying amounts of flash 
memory, pins, and features. The 32-bit Arduino Due, 
based on the Atmel SAM3X8E was introduced in 
2012. The boards use single or double-row pins or 
female headers that facilitate connections for 
programming and incorporation into other circuits. 
Add-on modules termed shields may be connected 
with this. Multiple and possibly stacked shields may 
be individually addressable via an I²C serial bus. 
Most boards include a 5 V linear regulator and a 
16 MHz crystal oscillator or ceramic resonator. 
Whereas  LilyPad, run at 8 MHz and dispense with 
the onboard voltage regulator due to specific form-
factor restrictions. 

Arduino microcontrollers are pre-programmed with 
a boot loader which can simplify uploading of 
programs to the on-chip flash memory. The default 
bootloader of the Arduino UNO is the optiboot 
bootloader. Boards are loaded with program code via 
a serial connection to another computer. Some serial 
Arduino boards contain a level shifter circuit to 
convert between RS-232 logic levels and transistor–
transistor logic(TTL) level signals. Current Arduino 
boards are programmed via Universal Serial 
Bus (USB) and they are implemented using USB-to-
serial adapter chips such as the FTDI FT232. Some 
boards like Uno boards, substitute the FTDI chip with 
a separate AVR chip containing USB-to-serial 
firmware, which can be  reprogrammable via its 
own ICSP header. Other variants, such as the 
Arduino Mini and the unofficial Boarduino, use a 
detachable USB-to-serial adapter board or 
cable, Bluetooth or other methods. When used with 
traditional microcontroller tools, standard AVR in-
system programming (ISP) programming is also used  
instead of the Arduino IDE.  

The Arduino board exposes most of the 
microcontroller's I/O pins for use by other circuits. 
The Diecimila, Duemilanove, and 
current Unoprovide 14 digital I/O pins, six of which 
can produce pulse-width modulated signals, and six 
analog inputs, which can also be used as six digital 
I/O pins. These pins are on the top of the board, via 
female 0.1-inch (2.54 mm) headers. Several plug-in 
application shields are also commercially available. 
The Arduino Nano, and Arduino-compatible Bare 
Bones Board and Boarduino boards may provide 
male header pins on the underside of the board that 
can plug into solderless breadboards. 

GSM 
MODULE 
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Many Arduino-derived boards  as well as Arduino-
compatible boards also exist. Some are functionally 
equivalent to an Arduino and can be used 
interchangeable. By adding output drivers Many 
enhance the basic Arduino often for use in school-
level education, to simplify making buggies and 
small robots. Others are electrically equivalent but 
change the form factor, sometimes retaining 
compatibility with shields, sometimes not. Some 
variants use different processors, of varying 
compatibility. 

 
A GSM digitizes and reduces the data, then sends it 
down through a channel with two different streams of 
client data, each in its own particular time slot. The 
digital system has an ability to carry 64 kbps to 120 
Mbps of data rates. 

 
Fig 3: GSM Module 
cell sizes in a GSM system such as macro, micro, 
pico and umbrella cells are available. Each cell varies 
as per the implementation domain. There are five 
different cell sizes in a GSM network macro, micro, 
pico and umbrella cells. Each cell  coverage area  
varies according to the implementation and 
environment. 

TDMA technique relies on assigning different time 
slots to each user on the same frequency. It can easily 
adapt to data transmission and voice communication 
and can carry 64kbps to 120Mbps of data rate. 

Arduino Uno Interfacing with Temperature 
sensor : The LM35 IC has 3 pins-2 for the power 
supply and one for the analog output.It is a low 
voltage IC which uses approximately +5V DC of 
power.The output pin provides an analog voltage 
output that is linearly proportional to the Celsius 
(centigrade) temperature. Pin 2 gives an output of 1 
millivolt per 0.1°C (10mV per degree).So to get the 
degree value in Celsius, all that must be done is to 
take the voltage output and divide it by 10-this give 
out the value degrees in Celsius. 

 
Fig 4 Interfacing LM35 with Arduino. 

The circuit connections are made as follows: 

 Pin 1 of the LM35 goes into +5V of the 
Arduino. 

 Pin 2 of the LM35 goes into analog pin A0 of 
the Arduino. 

 Pin 3 of the LM35 goes into ground (GND) of 
the Arduino. 

2.2GAS SENSOR : 
                               The MQ-2 is a flammable gas and 
smoke sensor which can detect the concentrations of 
combustible gas in the air and outputs its reading as 
an analog voltage. The sensor can measure 
concentrations of flammable gas of 300 to 10,000 
ppm. 

3.RESULT  

The main output of this project is to notify the house 
owner, lineman and TNEB regarding the type of 
problem that occurred in the power supply. 

One such case is given below: 
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3.1CONCLUSION:              

Thus by using this system the lineman and house 
owner will be priorly notified regarding the problem 
that occurred in the power supply by thus saving the 
man power and time taken by the lineman to detect 
which kind of problem has occurred in the power 
supply.Compared to other systems which just notify 
the user about the power cut this system is far more 
advanced by indicating which type of fault occurred 
in the supply. It also has an additional features like 
terminating the power supply if the system detects 
high and low voltages, any leakage of gas in the 
household, temperature rise due to fire breakouts in 
order to minimize the further damage. 

3.2FUTURE SCOPE: 

Reliance on human for power monitoring and 
detecting faults can be reduced to great extent. By 
using machine learning and frequency monitoring in 
the power supply, we can exactly pinpoint where the 
fault has occurred and the main for that particular 
fault.  
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