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Abstract - Electrical power movements all the way from power generating station to loads through transmission and 
distribution grid where a lot of energy is wasted in these lines. Any wastage of power in the load side reflects the power 
wastage in the transmission and distribution network because of which generating fuel like coal or gas is wasted. It plays 
aimportant role in smart grid environment and helps in regulating the wastage of energy at residential homes. It provides a 
homeowner the ability to automatically perform smart load switching ON/OFF based on generation power and home owner 
preference and load priorities. This project contains two main parts for energy management and reduce energy consumption. 
First part the consumer can be managing the mode of our load, in this project have three modes for load management that it 
is (MANUAL, AUTO &ECO) that control appliances remotely by using internet protocol (IP) via Web server according to 
save energy, reduce bill and provide comfortability. The second part which contains distribution and billing center in 
effective utilization of the energy available and minimization of the electricity over load in crash hour and energy wastage, 
the (SHEMS) control algorithm to perform load control is analyzed along with the power consumption details. It employs an 
embedded micro – web server in Arduino Mega 2560 microcontroller, with IP connectivity for accessing and controlling 
devices and appliances remotely. The project goals to provide a clear picture of a home’s current and power usage, and 
through this data provide an estimate to power consumption. The project also aims to identify a status devices turn on and off 
by analysis of this current data. The goal of provided such data to a user is that they will optimize and reduce their power 
usage. 
 
Keywords - Microcontroller,Energy Management, Sensors, Home Automation, Ip And Web Server. 
 
I. INTRODUCTION 
 
Energy in all its shapes is a valuable source to 
mankind. Saving electrical energy and finding 
methods of consuming it only in the most efficient 
ways had been the focus of scientists from a long 
time ago. The electrical energy problem is that the 
energy generation rate cannot save with the energy 
demand rate. The electrical energy problem is the 
main concern factor of this work, so the (electrical 
energy) is mentioned to as (energy) in this paper. 
Consuming energy efficiently is getting more difficult 
nowadays because of the rapid development in the 
electronics world. There are many new devices and 
inventions recently, which require factories and 
laboratories for development and maintenance, which 
all consume energy in high rates. Also, the people are 
consuming more energy than what is needed, and that 
results in a huge loss of energy and in a continuous 
increment in the prices of energy resources. [1] 
 
Computerization is a technique, method, or system of 
operating or controlling a process by electronic 
devices with reducing human involvement to a 
minimum. The essential of building an automation 
system for an office or home is increasing day-by-day 
with numerous benefits. Industrialist and researchers 
are working to build efficient and affordability 
automatic systems to monitor and control different 
equipment’s like Air condition, fans, water heater 
based on the requirement. Automation makes not 
only an efficient but also an economical use of the 
electricity and reduces much of the wastage [2]. 
Smart grid applies smart meter to aware customers by 

changing electricity price based on real and online 
time, but also this is not efficient and effective way to 
reduce energy consumption, the solution is smart 
home to efficient control, management and 
monitoring over the household appliances via a home 
energy controller depending on the received signal 
via smart meter and an appropriate management 
arrangement from the control center.  Automation is 
another important application of IoT technologies. It 
is the monitoring of the energy consumption and the 
Controlling the environment in buildings, schools, 
offices and museums by using different types of 
sensors and actuators that control lights, temperature, 
and humidity.  
 
Power generation is suffering from a real crisis in 
providing demand for electric power, and one of the 
most important reasons and influencing is a 
distribution network damaged and irregular 
consumption of electric power. Now an urgent need 
for a comprehensive change in the electrical 
distribution network and especially controlling the 
consumption of customers of electrical power and 
control must rely on anefficient and reliable system 
for accurate readings which this reduces the cost of 
measurements, in addition to providing an 
environment to monitor power factor which is an 
important factor that increasing consumption or 
pressure on the network.  
 
Change in the national distribution network must 
include providing a safe environment for 
measurements and calculations, cost which this 
matter will increase network Efficiency and reduce 
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consumption as well as to increase the value of the 
Financial benefits.  
The present system of energy metering as well as 
billing, which useselectromechanical energy meter is 
errorprone and it consumes extra time and labor. the 
conventional electromechanical meters are being 
replaced by new electronic meters to improve 
accuracy in meter reading. Still the many country 
powersectorsface a serious problem of revenue 
collection for the actual electric energy supplied 
owing to energy thefts and network losses. One of the 
prime reasons is the traditional billing system which 
is inaccurate many times, slow, costly, and lack of 
flexibility as well as reliability [3]. In recent years, 
the developments in electric power meter seem to 
provide opportunities in implementing energy 
efficient metering technologies that are more precise, 
accurate, error free, etc.  There are many methods for 
measuring electrical power at home are manual 
meter, IC Card prepaid meter, wire-line metering and 
wireless meter. In this paper, advanced infrastructure 
power meter meter has been designed in order to 
measure instantaneous voltage and current. The 
consumed power has been calculated by processor 
unit which consumer monitors these values at home 
by LCD or at Web client via IP address through any 
device that support IPv4 address,while the same 
values send to a base station for monitoring and 
calculating the consumed electric power. A Wireless 
Local Area Network (WLAN) based on Wi-Fi IEEE 
802.11 standard is a flexible data communication 
system implemented as an alternative or an extension 
to for, a wired LAN within a house, building or 
campus. Using electromagnetic waves, WLANs 
receive and transmit data over the air, minimizing the 
need for wired connections. thus, WLANs combine 
data connectivity with client mobility and enable 
movable LANs through simplified configuration [4-
5]. 
1.1 Principle of measurement  
The metering unit is responsible for computing the 
quantity of power consumption of an appliances 
connected to the main distribution and forwarding it 
to the processing unit for the necessary computation 
to be done with it as shown in figure1.1. 
Microcontroller use the Voltage and Current sensor to 
measure average active power consumption after 
converting voltage to value that it can connect to 
microcontroller analogue pins in other word not more 
than (5) volts. 

 
Figure 1.1 energy meter principle 

If measurements of both instantaneous voltage and 
current, or Vi and Ii has been repeated for N times, 
the average power (watt) is. 
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The total energy consumed during specific time can 
be calculated by multiplying the average power by 
time. 
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For alternating current, average powercan be 
calculated by V*I*cos(θ)، where V and I are average 
rms voltage and current، and θ is the phase angle 
between the V and I. Instantaneous sampling does not 
directly use power factor; the value of the phase angle 
is essentially embedded in the instantaneous current 
measurement.recovering the actual phase angle for 
the purpose of calculating and displaying the power 
factor can be done separately and is very calculation 
intensive [6-7]. 
 
230V AC power is transformed into 12V AC (12V 
RMS value wherein the peak value is around 17V), 
but the analogue pin of microcontroller measure and 
permit equal or less than 5V DC; for this purpose, 
17V AC power must be primarily changed into DC 
power then it can be stepped down to the 5V DC. But 
first and foremost, we must to convert AC to DC, AC 
power can be converted into DC using one of 
the power electronic converters called as Rectifier or 
bridge circuit. There are different kinds of rectifiers, 
such as half-wave rectifier, full-wave rectifier and 
bridge rectifier. due to the advantages of the bridge 
rectifier over the half and full wave rectifier, the 
bridge rectifier is commonly used for converting AC 
to DC. 
 
II. DETAILS EXPERIMENTAL  
 
2.1. SYSTEM DESIGN 
The proposed smart home system is a system that 
measures and calculates the amount of consumed 
energy by the buildings according to the time of 
consumption, the mode of operation prepares it for 
billing, displays related information to consumers for 
increasing the awareness, and switches the power on 
or off the buildings when required. according to mode 
operation and home owner demand inside the 
building or outside the building and it was send the 
consumed energy to operation, maintenance and 
control center. The project consists of two sections, 
base station (BS)and consumer section(SC). block 
diagram for the system is depicted in Fig. 2.1.  The 
base station section consists of data center for collect 
data about power generation,demand of consumer 
such as (current,voltage, power   Kwh)and recharge 
that it can via e-mail or short message can sending to 
consumerwhich is interfaced to the communication 
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system such as wireless system (ZigBee,Wi-Fi or 
Bluetooth) or wired medium, which enables the home 
owner to give power consumption limit and account 
billing for every consumer. This power consumption 
limit value is further transmitted controller. In the 
consumer or smart home energy management system 
(SHEMS)section, consist of power metering that 
power source reach to home through it. can measure 
power by using current sensor (AC712) and step 
down transformer, AC to DC convertor to measure 
loads are integrated to the micro- controller through 
controlled ON/OFF relay switches and LCD is 
interfaced to the controller at (CS) which displays the 
power consumption limit, voltage, total current, net 
power consumption of the load system. Both the 
controllers are fed with DC power supply and power 
to the loads comes from main ac supply terminals. A 
pushbutton switch is connected to the controller 
which decides the mode of operation that have three 
modes Manual, Auto &Eco. That control relay to turn 
ON/OFF relays depended to mode operation and load 
that the system. 
 

 
Figure 2.1 project structure. 

The consumer can access our home locally via private 
internet protocol (IP) by using web browser (internet 
explorer, google chrome, safari and fire fox) via 
smart phone or personal computer, that can be access 
one user or more according to access list that create 
by consumer. also the consumer can access our home 
remotely by using public (IP) or by using DDNS 
(dynamic domain name system) as shown in figure 
2.2.  

 
Figure 2.2 SHEMS 

When consumer access to our home server (Arduino 
Mega)can check measurement unit such as supply 
voltage, current, power consumption. 
And can check and setting temperatures degree air 
conditioner (AC) and water heater system. About 
change home network operation mode that have three 
modes can be change for example if consumer leave 
the house can be setting home to ECO mode that low 
power consumption that operate refrigerator, internal 
lamps, and external lamps if night time. In Auto 
mode the system operates according to provider 
generation power (load demand) that sensor measure 
consumed power and compare to permission power, 
if consumed power less than permission power, turn 
on equipment until consumed power equal to 
permission power, that it is a limit cannot be turn on 
any other equipment.  
 
2.2. Hardware setup  
The following devices and modules have been used 
for implementation the hardware ofSHEM system: 
2.2.1 process unit. 
The processing unit is the brain of the smart Home. 
microcontrollers are electronic circuits that are 
programmed to execute an enormous range of tasks. 
they can be programmed as timers or to control a 
manufacture line and much more. they are used in 
most electronic devices such as computer control 
systems, alarm systems, phones, indeed almost any 
electronic device. many types of microcontrollers are 
available. the proper microcontrollers can be found in 
the Arduino range of programmable microcontrollers. 
The Arduino Mega 2560 is a microcontroller board 
based on the ATmega2560. It has 54 digital 
input/output pins (of which 14 can be used as PWM 
outputs), 16 analog inputs, 4 UARTs (hardware serial 
ports), a 16 MHz crystal oscillator, a USB 
connection, a power jack, and a reset button. It 
contains everything needed to support the 
microcontroller; simply connect it to a computer with 
a USB cable or power it with a AC-to-DC adapter or 
battery to get started. The Mega is compatible with 
most shields designed for the Arduino Ethernet 
shield. 

 
Figure 2.2.1 Arduino MEGA2560 

 
2.2.2 gateway unit 
The gateway is a device that arrangement the 
communication between the home appliances and the 
webserver hosting the home management system 
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application via microcontroller. The gateway consists 
of an Ethernet Shield and router. Figure 3.2 depicts 
how all the earlier mentioned components are 
connected together inside the gateway. 

 
Figure 2.2.2 gateway components. 

 
Arduino board to connect to the router via Ethernet 
shield. It is based on the Wiznet W5100 Ethernet 
chip. The Wiznet W5100 provides a network (IP) 
stack capable of both TCP and UDP. It supports up to 
four simultaneous socket connections. Use the 
Ethernet library to write sketches which connect to 
the internet using the shield. The Ethernet shield 
connects to an Arduino board using long wire-wrap 
headers which extend through the shield. This keeps 
the pin layout intact and allows another shield to be 
stacked on top. It is used to connect the gateway to 
the database. A router is a networking device that 
forwards data packets between different networks. 
Routers implement the traffic directing functions on 
the Internet. A data packet is 
typically forwarded from one router to another router 
through the networks that constitute 
an internetwork until it touches its destination node.  
Juniper  and MikroTik  interconnect the various ISPs, 
or may be used in large enterprise networks. Smaller 
routers usually provide connectivity for typical home 
and office networks. The most familiar kind of 
routers are  small office, home and routers that simply 
pass IP(internet protocol) packets between the home 
computers and the Internet [8]. 
 
in this project we use small router board MikroTik 
brand, type of it is RB 751 that can use as a switch or 
WLAN and router, therefore we can access the home 
appliance locally by using protocols like dynamic 
host control protocol (DHCP) via smart phone or 
laptop through WLAN and we can access remotely in 
other words in different network or different place or 
cites via some useful network protocol like virtual 
private network (VPN) and dynamic domain name 
system (DDNS). The RB751 is the wireless access 
point that It has five Ethernet ports10/100Mbps, one 
USB 2.0 port and a high power 802.11b/g/n wireless 
AP with antennas built in. 
 
2.2.3 Current Sensor. 
The ACS712 Current Sensors offered on the internet 
are designed to be easily used with micro controllers 
like the Arduino.These sensors are based on the 
Allegro ACS712ELC chip.These current sensors are 
offered with full scale values of 5A, 20A and 30A. 

 
Figure 3.2.3 ACS712 pin layout. 

 
2.2.4 Voltage sensor 
The voltage across the load setup is sensed as shown 
in Fig. 12. A 230V/12V transformer is used to step 
down the A.C. Voltage across load and is given to 
full wave bridge rectifier for A.C. to D.C conversion 
as we cannot connect A.C voltage to Arduino. The 
sinusoidal A.C. voltage of RMS value around 230V is 
full wave rectified and the output voltage Vm will be 
a full rectified D.C. voltage of RMS around 12 V, 
also this voltage reduced by using voltage divider to 5 
volts and connect to analog pin in microcontroller 
This step down ratio is used during programming for 
voltage scaling.  
 

 
Figure 2.2.4 voltage measurement. 

 
2.2.5 DHT 11 
The DHT11 is a basic, low-cost digital humidity and 
temperature sensor. It uses a capacitive humidity 
sensor and a thermistor to measure the close air, and 
spits out a digital signal on the data pin (no analog 
input pins needed). It’s properly simple to use, but 
requires careful timing to grab data. the only real 
downside of this sensor is you can only get new data 
from it once every 1 second, in other words the 
sampling rate of DHT11 is 1 Hz. The sensor includes 
a resistive sense of wet components and an NTC 
temperature measurement devices, in this project we 
were using for air temperature measurement, it has 
use for many applications such as HVAC, 
dehumidifier, testing and inspection equipment, 
consumer goods, automotive, automatic control, data 
loggers, weather stations, home appliances, humidity 
regulator, medical and other humidity measurement 
and control. 
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2.2.6 relay 
 Relay divided into two parts: input and output as 
shown in figure 2.2.6. the input section has a coil 
which generates magnetic field when a small voltage 
from an electronic circuit is applied to it. this voltage 
is called the operating voltage. Commonly used 
relays are available in different configuration of 
operating voltages like 6V, 9V, 12V, 24V etc. the 
output section consists of contactors which connect or 
disconnect mechanically. In a basic relay there are 
three contactors: normally open (NO), normally 
closed (NC) and common (COM). At no input state, 
the COM is connected to NC. When the operating 
voltage is applied the relay coil gets energized and 
the COM changes contact to NO. Different relay 
configurations are available like SPST, 
SPDT, DPDT etc., which have different number of 
changeover contacts. By using proper combination of 
contactors, the electrical circuit can be switched on 
and off. get inner details about structure of single 
relay, and for 8 unit relay the same idea. 
 

 
Figure 2.2.6 relay 

2.2.7 Load. 
The six loads D1 to D6 are realized using six 
indication lights of 230 volts as shown in figure 2.2.7. 
We can use for home loads like air condition, water 
heater, fan, hair dryer, electric kettle etc., Power to 
these loads will come from the main supply terminals 
and are controlled by three ON/OFF controllable 
relay switches. According to the control signal 
received from the controller by the relays, loads are 
turned ON or OFF. 

 
Figure 2.2.7 AC load 

 
2.2.7 16x2 LCD 
display 16 characters per line and there are 2 such 
lines. In this LCD each character is displayed in 5x7 
pixel matrix. it has two registers, namely, command 
and data. The command register stores the command 
instructions given to the LCD.command is an 
instruction given to LCD to do a predefined task like 
initializing it, clearing its screen, setting the cursor 

position, controlling display etc. the data register 
stores the data to be displayed on the LCD.  

1.  
III. CONTROL ALGORITHM  
 
The design section covers the proposed control and 
monitoring center in a flowchart and its description, 
and SHEMS implementation algorithm. while the 
implementation section covers the created Graphical 
User Interface (GUI) and its explanation. 
 
3.1. OMC algorithm. 
The functions of the applied control and monitoring 
center are receiving the amount of consumed energy, 
creating a table of data for each home, calculating the 
bills according to the time of consumption, checking 
if the bills are paid or not, informing the smart energy 
meters of the current time to support multi-tariff, and 
sending the commands of turning off or on the 
buildings while required. For the billing center to 
perform these functions, it performs the operations in 
the flowchart shown in figure 3.1.1. 

 
Figure 3.1.1 OMC algorithm 

 
For describing the flowchart shown in figure 3.5.1, 
first the OMC center enters the initialization routine, 
in which the bidirectional communication module 
parameters are initialized, where the OMC center is 
set as the final point of delivery for the smart energy 
meters to send their data of rms voltage, rms current 
and consumed energy. Second, the OMC center waits 
for the buildings to join the network. Afterwards, the 
billing center sends the corresponding price to 
support amulti-tariff scheme through the 
communication port establish the connection. Third, 
the billing OMC waits for the data of the houses to be 
sent from the corresponding smart energy meters, 
where it receives this information at a specific time 
period one time per minutes. Fourth, the OMC center 
was linked to data base table that stores the data and 
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indicates the current status of each house, where the 
current status is either on or off. 
Fifth, the OMC center checks the budget and the bills 
of the buildings, where it has the ability to send 
commands to the smart energy meter for switching 
the power off or on at any time. Any fault in the 
communication between the OMC center and the 
smart energy meter is unacknowledged and 
retransmitted. Typical communications between the 
billing center and a smart energy meter shown in 
figure 3.1.2. 
 

 
Figure 3.1.2 communication between OMC & SHEMS. 

 
3.2 Control algorithm for costumer 
section(SHEMS). 
The control algorithm for SHEM system employed at 
consumer section controller is shown in the Fig.3.2 
three load as sample for residential home is 
considered for simple explanation and home owner 
can set them in auto, ecoor manual mode using the 
mode switch. If mode selector switch is connected to 
5V terminal, it is considered as AUTO mode of 
operation and if it is connected to GND, it is treated 
as MANUAL mode of operation. The loads are 
denoted ad L1, L2, toL6 where L1 has high priority 
and L6 has least priority. Initially, mode is checked 
and if it is AUTO, power consumption limit value 
PPL is acquired over Bluetooth or X-Bee or through 
wired medium at receiver side and all loads are 
temporarily turned ON. Then, V, I are sensed, net 
power consumption value P is calculated and 
compared with PPL. If P is less than PPL value, all 
the devices remain in ON condition, program goes 
back to the initial mode check point and waits for 
new offer from base station. If P is greater than PPL, 
a least priority load L6 is turned OFF and again V, I 
are sensed and P value is calculated. As earlier, again 
P is compared with PL and if it is greater, L1 to L6 
are turned OFF. Otherwise, it will go to initial mode 
check and waits for new keypad input. Similarly, 
again P is calculated and L1 is also turned OFF if P is 
greater than PPL else it goes back to initial mode 
checking and waits for new permission rate input. If 
mode is MANUAL, positions of the select manual 
Mode L1 to L6 are checked and corresponding device 
is turned ON/OFF depending on the switch 

HIGH(5V)/LOW(GND) position. Values of V, I, P 
and PL are displayed on the LCD connected to the 
receiver controller [9]. 
and about ECO mode three loads turn on just it means 
cannot control other load. 
 

 
Figure 3.2 SHEMS algorithm. 

 
3.3. SOFTWARE DESIGN. 
 
3.3.1 OMC SOFTWARE . 
Instantaneous voltage and current havebeen measured 
by electric power meter based on microcontroller 
which rms value of voltage and current, power, and 
KWh have been evaluated by microcontroller. this 
information has been sent to the base station through 
wired or wireless network. In base station side the 
information has been stored in PC server for 
management and monitoring. At the base station the 
Graphical User Interface (GUI) of smart 
electricalpower meter is shown in Fig. 3.3.1. 
 

 
Figure 3.3.1 GUI OMC 
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As for the OMC center box on the left was relate to 
power generation and permission energy range for 
each customer. The first text box on the top "power 
generation in Watt”, second text box shows the 
number of connected smart energy meters to the 
network, and final was permission energy for each 
customer. But the right table box was specializing for 
customer   
 
1- The first column text box "rms voltage (V)" 

shows the latest received rms voltage. 
2- The second column box "rms current (A)" shows 

the latest received rms current. 
3-  The third & fourth text box "Latest energy 

(power & KWH)" shows the latest received 
consumed energy. 

4- The fifth text box "Price at latest energy 
($/kWH)" shows the price at the time of 
receiving the latest consumed energy. 

5- The sixth text box "Total charge " stores the total 
budget of the consumer, which decreases with 
each received energy. 

6- The indicates status whether the building of the 
consumer is currently off (off line) or on 
(online). 
It should be mentioned that if the charge of a 
consumer became negative, then an automatic 
(offline) command is sent, and when the payment 
is done and the budget is positive again, then an 
automatic (online) command is sent. 

 
3.3.1 SHEMS SOFTWARE. 
Such a system must be developed which be able to be 
availed by everyone. Besides, hardware and software 
requirements for this must be simple. So that people 
in all phases and ages can extract its advantages. 
number of home automation technology systems are 
available. Among this web based automation is 
different. For this, an internet connection is required. 
In this regard, simple circuit preparations are needed. 
The system can be accessed from everywhere. For 
implementing our system developed in web 
languages like HTML CSS and Arduino IDE as 
shown in figure 3.3.1. 
 

 
Figure 3.3.1 SHEMS GUI 

SHEMS are taken in our considerationfor this, 
manually control the devices in his room is needed. In 

our system this labor is vanished. smart database 
based on his routine is established. Time range 
through which whether a device would be on or off 
can be determined along with detecting surrounding 
motion. If hardware arrangement can detect motion of 
a particular range within this time range, then devices 
would be on via this software we can entering to 
online web and controlling appliances, and 
monitoring status [10]. 
 
IV. EXPERIMENTS RESULTS 
 
The setup for SHEMS system shown in Fig. 4.1 has 
been developed. The system has been tested for 
different PL value settings in auto mode. The results 
obtained are tabulated for PL values 350Watts& 
150Watts as shown in TABLE. 1 &TABLE 2.  
 
It can be observed from the results that for variations 
in PL value, system is responding well and devices 
are switching correctly. As per the value of power 
limit received, devices are turned ON/OFF and the 
net power consumption is always maintained below 
the value of PL. for a PL value of 350Watts, all the 
devices are turned ON and the net power 
consumption is 240.2Watts which is less than the 
value of PL. voltage and total current flowing through 
load setup is obtained as shown in Table 1 while 
setting in auto mode. when PL value equal to 280 and 
setting in manual mode the consumed energy is 240 
W, and all appliances turn on. 
 

Table 1  Reading Obtained for PL of 350 Watts 
S.No item Status(M) auto eco 
1 PLL 350 350 350 
2 L1 on on on 
3 L2 on on on 
4 L3 on on on 
5 L4 on on off 
6 L5 on on off 
7 V(volt) 214.5 215 214 
8 I(amp) 1.6 1.25 0.8 
9 P(watt) 240.6 240 180 

 
finally, if we change mode for eco the consumed 
energy is 180 w and three appliances can be turn on.  
while change PL to 150 w in manual mode all 
appliances turn on and consumed energy is 240 w. 
but if change to auto mode only three appliance turn 
on and consumed energy is 150 w. and finally if we 
setting mode to eco three appliance are turn on as 
shown in table 2. 
 

Table 2Reading Obtained for PL of 150 Watts 
S.No item Status(M) auto eco 
1 PLL 150 150 150 
2 L1 on on on 
3 L2 off on on 
4 L3 on off off 
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5 L4 off off off 
6 L5 off off off 
7 V 214.5 215 214 
8 I 1.6 0.64 0.64 
9 P 240.6 120 120 

 

 
Table 4.1 SHEMS test 

 
CONCLUSIONS 
 
A detailed description of the proposed SHEM system 
is given. The proposed algorithm has been check for 
various power limit settings and has been verified. 
The developed system is of low cost, andIt provides a 
homeowner the ability to automatically perform load 
ON/OFF switching based on generation power and 
home owner preference and load priorities. The 
consumer section can be remotely switch on & off 
appliance remotely by using internet that is 
comfortable and efficiency for consumer. Separate 
monitoring of energy consumption, sending the 
energy consumption data as well as code 
corresponding to energy power limit detect alert 
during maximum demand and activating/deactivating 
the consumer power supply on utility commands are 
achieved by the program embedded on the 
microcontroller of the smart meter generating 
electricity bill automatically. The designed system is 
having the following merits.  Economical: 
Implementation of home automation and energy 

management will, not only makes the public vigilant 
in their electricity bill and hence the electrical energy 
consumption, but also create awareness among the 
public about significance of energy conservation. 
This decreases the electricity bill of the consumer. 
Eliminates the labor of meter data collection: 
Automatic Meter Reading is one of the features of the 
Smart Metering. Since smart meter measures the 
energy consumption data wirelessly, the laborious 
and inappreciable task of manual data collection will 
be eliminated. This will also eliminate the corruption 
possibility made in meter data collection. Remote 
detection of energy theft and meter fault: Smart Meter 
detects energy theft and faulty meters remotely.   
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