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Abstract:  

The recent worldwide measures for energy savings is a larger awareness of the household energy consumption, which gives the 

relevant contribution of domestic load to the national energy balance. This is mostly triggered from the government decisions in 

order to fulfill energy-saving targets. A smart power monitoring and control system has been designed and developed toward the 

implementation of an intelligent build ing. Where the developed system effectively monitors and controls the electrical applia nces. 

Thus the system used to determine the areas of daily peak hours of electricity usage levels. This can lower the energy 

consumption and enhance better utilization of already limited resources during peak hours. The  system principally monitors 

electrical parameters of household appliances such as voltage and current and subsequently calculates the power consumed. The 

novelty of this system is the implementation of the controlling mechanis m of appliances based on traffic condition during pea k 

demands. The developed system is a low-cost and flexib le in operation and thus can save electricity expense of the consumers. 

The overall system controls the gas leakage, fire detection and PIR mot ion detection. ARM processor used to control the device 

through webpage by using GSM communication. 
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I. INTRODUCTION 

 

A smart grid is an electrical grid that uses computer and other 

informat ion technologies to gather and act in an automated 

fashion to improve system’s reliability and efficiency. The 

smart grid enables information technology as a root to 

penetrate into existing today’s electrical distribution system 

through information technology by using wireless sensor 

network. Smart Grid utility system encapsulates the net 

metering system for facilitating consumers to optimally utilize 

the power consumption. The gaining importance and urgency 

of an integrated smart grid monitoring system use wireless 

sensors network for advancements in metering of the electrical 

meters to provide more efficiency, reliability and options to 

consumer. Smart meters’ Advanced Metering Infrastructure 

(AMI) provide interface between the utility and its customers 

providing bi- direction control mechanis m, advanced 

functionalities, real-time electricity pricing, accurate load 

characterizat ion and outage detection or restoration. Wired  

sensor networks have already been reached and deployed in  

many applications over a decade, because of the wireless 

extension; smart grids have witnessed a tremendous upsurge in 

interest and activities in recent years. New technologies 

include cutting-edge advancements in informat ion technology, 

sensors, metering, trans mission, dis tribution, and electricity 

storage technology, as well as provid ing new informat ion and 

flexib ility to both consumers and providers of electricity.  

 

 The GSM frequency bands or frequency ranges are the 

cellu lar frequencies designated by the ITU for the operation of 

GSM phones. The term GSM900 is used for a GSM system 

which operates in any 900 MHz, to help Japan create s mart  

homes that improve energy management and efficiency. It is 

expected that 65 million households will equip with smart  

meters by 2015 and it is a realistic estimate of the size of the 

home energy management market. Smart  Grid and wireless 

sensor networks provides an intelligent functions that advance 

interactions of agents such as telecommunicat ion, control and 

optimization to achieve adaptability, self-healing, efficiency, 

cyber security and reliability of power systems while reducing 

the cost and providing efficient resource management and 

utilizat ion. In order to connect various domestic appliances 

and have wireless networks to monitor and control based on 

the effective power tariffs have been proposed, but the 

prototypes are verified using test bed scenarios. Also, smart 

meter systems have been designed to specific usages 

particularly related to geographical usages and are limited to 

specific places. Different Informat ion and Communication 

technologies integrating with smart meter devices have been 

proposed and tested at different flats in a residential area for 

optimal power utilizat ion, but individual controlling of the 

devices are limited to specific houses.  

 

Considering performance and cost factors related to design 

and development of smart meters and also predicting the 

usage of the power consumption have been demonstrated. 

However, low-cost, flexib le and robust system to 

continuously monitor and control based on consumer 

requirements are at early stages of development. In  this paper, 

a low-cost, flexib le and real-time s mart power management 

system which can  easily  integrate with  the home monitoring 

systems.  

 

The form of energy which involves flow of electrons is called 

electricity. It  is one of the most widely used forms of energy 

and plays a crucial ro le in the development of human kind. 

One of the most important are of electrical knowledge is the 

study of the electrical power system. Electric power systems 

are real-time energy delivery systems. They are not a storage 

system like water and gas systems. Electrical power systems 

have been in existence for many years. Alternating current 

(AC) power generation became widespread in the late 

nineteenth century. All the electrical power systems distribute 

three phase alternating current. The primary sources for 

electricity generation are coal, gas, oil, nuclear power and 

other natural resources. At present, the customer and the 

utility  companies have continuous concerns regarding the 

operational efficiency of the power distribution and associate 
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systems have expanded rapidly since their development and 

continue to rise. Smart grids are applicable in generation , 

transmission and distribution. Generation of the electricity can 

be done by using renewable sources of energy like water, solar 

energy and wind energy. On the transmission side, the smart  

grids are useful in various applications like detecting a fault  

location automatically. The proposed method of this paper is 

mainly based on the consumer side such as monitoring and 

controlling load appliances wirelessly. The basic necessity for 

the application of a smart grid  on the utility side has numerous 

reasons. At present, some electrical companies provide 

different tariff rates which vary throughout the day. Electricity 

is expensive during the peak time and it is relevantly cheaper 

during off-peak time. The increasing demand for electricity 

will result in a significant change when the rates of electricity 

vary throughout everywhere in the world. The main concern is 

maximizing consumption without paying heavier costs. 

 

II RELATED WORK 

 

[1] Sirsath N. S, Dhole P. S, Mohire N. P, Naik S. C & 

Ratnaparkhi N.S This paper proposes a Home Automat ion 

system that employs the integration of multi-touch mobile 

devices, cloud networking, wireless communication, and 

power-line communication to  provide the user with remote 

control of various lights and appliances within their home. This 

system uses a consolidation of a mobile phone application, 

handheld wireless remote, and PC based program to provide a 

means of user interface to the consumer.  

 

[2] Basil Hamed The main objective of this Paper is to design 

and implement a control and monitor system for s mart house. 

Smart house system consists of many systems that controlled 

by LabVIEW software as the main controlling system in this 

paper. Also, the smart house system was supported by remote 

control system as a sub controlling system. The system also is 

connected to the internet to monitor and control the house 

equipment’s from anywhere in the world using Lab  VIEW. 

 

 [3] Deepali Javale, Mohd. Mohsin, Shreerang Nandanwar The 

prime object ive of this paper is to assist handicapped/old aged 

people. It gives basic idea of how to control various home 

appliances and provide a security using Android phone/tab. 

The design consists of Android phone with home automation 

application, Arduino Mega ADK. User can  interact with the 

android phone and send control signal to  the Arduino ADK 

which in turn will control other embedded devices/sensors.  

 

[4] Basma M. Mohammad El-Basioni, Sherine M. Abd El-

kader and Mahmoud Abdelmonim Fakhreldin This paper 

proposes a new design for the smart home using the wire less 

sensor network and the biometric technologies. The proposed 

system employs the biometric in the authentication for home 

entrance which enhances home security as well as easiness of 

home entering process. The structure of the system is described 

and the incorporated communications are analyzed, also 

estimation for the whole system cost is given which is 

something lacking in a lot of other smart home designs offers. 

WB-SH is designed to be capable of incorporating in a 

building automat ion system and it can be applied to offices, 

clin ics, and other places. The paper ends with an imagination 

for the future of the smart home when employs the biometric 

technology in a larger and more comprehensive form. The 

paper ends with an imagination for the future of the smart  

home when employs the biometric technology in a larger and 

more comprehensive form. 

III S YSTEM DES IGN AND IMPLEMENTATION 

 

A. Proposed Home Automation System 

The current values of home appliances are sensed by using 

hall effect  current sensor ACS712 and they are monitored in 

Proteus has been proposed in this paper. In existing method, 

ASM010 current sensor is use. It produces the non-accurate 

output voltage when the surges present in the load. So, the 

power cannot be calculated correctly. But the Hall Effect 

current sensor produces the accurate output voltage without 

any loss. So the accurate power can be calculated. This 

system controls the gas detection, fire detection and motion 

detection. ARM processor used to control the device through 

web page by using GSM communication.  

 

 
Figure.1. Functional block diagram 

 

The figure 5.1 shows the functional block diagram of 

proposed method. In this, the current and voltage sensors 

which sense the current and voltage values of the home 

appliances. Pyro electric effect sensor sense the authorized 

person in home. Light emitt ing diode sense the fire leakage in 

home.MQ-6 gas sensor sense the gas leakage in home. These 

values are transferred to LPC2148 microcontroller. The 

microcontroller has in-built analog-to-dig ital converter (ADC) 

which converts the analog current and voltage values in 

digital form. These data are transferred by using GSM 

communicat ion. This system controlling and monitoring 

electrical parameters of household appliances such as voltage, 

current and power. Th is system controls the gas detection, fire 

detection and motion detection. ARM processor used to 

control the device through webpage by using GSM 

communicat ion. 

  

B. HARDWARE DESCRIPTION  

 

1. Voltage Sensor  

 

The voltage transformer used in the proposed method is the 

44127 voltage step-down transformer. The striking features 

include two bobbins compartments including self-

extinguishing plastics and very light weight (100 g). The step-

down voltage transformer is used to convert input supply of 

230–240 V to 10 VRMS ac signal. The secondary voltage is 

rectified and passed through the filter capacitor to get a dc 

voltage. The available dc voltage is reduced by a potential 

divider to bring it within the measured level of 5V of the 

GSM. This output signal is then fed to analog input channel 

of GSM. The acquired voltage signal is d irectly p roportional 

to the input supply voltage. A voltage regulator is connected 

to the rectified output of voltage transformer to obtain the 

precise voltage supply of 5 V for the operation of GSM and 

operational amplifier. 
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Figure.2. Circuit diagram of voltage sensor 

 

2. Hall Effect Current Sensor 

The Allegro ACS712 provides economical and precise 

solutions for AC or DC current sensing in industrial, 

commercial, and communications systems. The device package 

allows for easy implementation by the customer. Typical 

applications include motor control, load detection and 

management, switch mode power supplies, and over current 

fault protection. The device is not intended for automotive 

applications.  

 

Features  

 Low-noise analog signal path 

 Device bandwidth is set via the new filter p in  

 5 μs output rise time in response to step input current  

 80 kHz bandwidth  

 Small footprint, low-profile SOIC8 package  

 Total output error 1.5% at TA = 25°C  

 1.2mΩ internal conductor resistance  

 2.1 k VRMS minimum isolation voltage from p ins 1-

4 to pins 5-8 

 5.0 V, single supply operation 

 66 to 185 mV/A output sensitivity 

 Output voltage proportional to AC or DC currents  

 Factory-trimmed for accuracy 

 Extremely stable output offset voltage 

 Nearly zero magnetic hysteresis  

 Ratio metric output from supply voltage 

 

3.Implementation Setup  

The hardware module of the proposed system. In this, the 

resistive loads are connected. From this load, the current and 

voltage values are obtained by using current and voltage 

sensors.  

 

 
Figure.3. hardware setup 

At the door of the house a motion sensor is fixed to detect any 

movement near the door. Light 1 will turn on automatically 

when light sensor detects the darkness. A cooler/Fan will turn 

on when the room temperature exceeds the set threshold and 

in turn reduces the room temperature. The gas sensor MQ-6 is 

placed in  the kitchen to detect any gas leakage, if any leakage 

is detected the alarm in  the hall is raised. Relay is used to 

switch the electrical appliances like light, fan etc. 

 

C. SOFTWARE DES CRIPTION 

1.KEIL C Compiler  

The Keil μ5 IDE development tools are designed to solve the 

complex problems facing by embedded software developers.  

 μvision IDE sets all compiler, assembler, linker, and 

memory options for arm controller.  

 The Keil μvision debugger accurately simulates on-

chip peripherals (I²C, CAN, UART, SPI, interrupts, I/O ports, 

and ADC, DAC and PWM modules) of ARM device.  

 

2. Web Page  

A web page is a web document that is suitable for the World 

Wide Web and the web browser. A web browser displays a 

web page on a monitor or mobile device. The web page is 

what displays, but the term also refers to a computer file, 

usually written in HTML or comparab le mark-up language. 

Web browsers coordinate the various web resource elements 

for the written web page, such as style sheets, scripts, and 

images, to present the web page. Typical web  page provides 

hypertext that includes a navigation bar or sidebar menu to 

other web pages via hyperlinks, often referred to as links. On 

a network, a web browser can retrieve a web page from a 

remote web server. On a higher level, the web server may 

restrict access to only a private network such as a corporate 

intranet or it provides access to the World Wide Web. On a 

lower level, the web browser uses the hypertext Transfer 

Protocol (HTTP) to make such requests. A static web page is 

delivered exactly  as stored as web content in the web server’s 

file system, while a dynamic web page is generated by a web 

application that is driven by server- side software or client- 

side scripting. Dynamic website pages help the browser (the 

client) to enhance the web page through user input to the 

server. 

 

3. SUMMARY  

The voltage and current values of home appliances are 

obtained from sensors and their values are monitoring and 

controlling through smart phone by using webpage. The 

overall system software design is to be programmed in order 

to measure the sensor readings and the ARM LPC2148 board 

is to be programmed with embedded c program using the keil 

μ vision 5 software. The developed system towards the 

implementation of an  intelligent build ing such as gas leakage, 

fire detection, and motion detection. 

 

4. RES ULTS  

 

Table.1.Home automation web page results  

 



 
 

International Journal of Engineering Science  and Computing, April 2017         6519                                                                   http://ijesc.org/ 

VI. CONCLUS ION AND FUTURE WORK 

 

A. Conclusion  

The home automat ion using Internet of Things has been 

experimentally proven to work satisfactorily by connecting 

simple appliances to it  and the appliances were successfully 

controlled remotely through internet. The designed system not 

only monitors the sensor data, like temperature, gas, light, 

motion  sensors, but also actuates a process according to the 

requirement, fo r example switching on the light when it gets 

dark. It also stores the sensor parameters in the cloud (Gmail) 

in a t imely manner. This will help the user to analyze the 

condition of various parameters in the home anytime 

anywhere. 

 

B. Future work  

Using this system as framework, the system can  be expanded 

to include various other options which could include home 

security feature like capturing the photo of a person moving 

around the house and storing it onto the cloud. This will reduce 

the data storage than using the CCTV camera which will 

record all the time and stores it. The system can be expanded 

for energy monitoring, or weather stations. This kind of a 

system with respective changes can be implemented in  the 

hospitals for disable people o r in industries where human 

invasion is impossible or dangerous, and it can also be 

implemented for environmental monitoring.  
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