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   Abstract—Power consumption in home tends to grow in proportion to the number of electric 

home appliances. The proposed system is to minimize the power consumption by providing 

periodic alert and managing the power consumption based on the usage of the consumers. The 

system adopts a concept of “Power Management and automatic load control” to meet demand 

and to satisfy the consumers. Based on the prediction, power usage in home is rapidly reduced, 

thereby efficient management of power is achieved. With the help of sensors, power 

consumption of each electrical equipment is data logged into the microcontrollers to calculate 

and predict the power consumption; thereby the indication is given to the consumers using 

buzzers. The system is designed in order to reduce the electricity expense of consumers. The 

goal is to develop a newly equipped well designed prototype for consumers in home to limit the 

usage of power. This helps users and power distribution centre to manage the power in an 

efficient manner. Practically applied in home with the help of microcontrollers and zigbee 

transceivers. Thus the system provides the data effectively, in order to manage power by 

controlling the home appliances.    

  

  Index Terms—EB, Microcontroller,  zigbee transceivers. 

 

 

I. INTRODUCTION 

    Wireless sensor network (WSN) simply monitor assets or environment with reliable, battery-

powered measurement nodes that present industrial ratings, local analysis and control 

capabilities. Each wireless network can scale from tens to hundreds of nodes and seamlessly join 

together with existing wired measurement and control systems. A wireless sensor network 

consists of three main components: nodes, gateways, and software. The spatially distributed 

measurement nodes interface with sensors to monitor assets or their environment. The acquired 

data wirelessly transmit to the gateway, which can function independently or connect to a host 

system where you can gather, process, scrutinize and presents the  measurement data using 

software. Routers are a special type of measurement node that can be used to extend WSN 

distance and reliability. 

      The world facing the biggest problem of power because the production of power is less than 

the demand power of consumer side. In many countries the increase in demand is growing at a 

more rapid rate than transmission capacity and also the cost of providing power is also increasing 
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due to the hike in coal prices and deficiency of fuel. To overcome the problem of power 

distribution this paper provides an overview of wireless sensor network by managing the equal 

power distribution by using zigbee sensor network. 

      A smart environment is a physical world that is interconnected via a continuous network 

plentifully and intangibly with sensors, actuators and computational units, embedded effortlessly 

in the day by day objects of our lives. A smart home is a residence in which computing and 

information technology applied to expect and act in response to the occupants' needs which 

enhances the everyday life at home. Potential applications for smart homes can be found in these 

categories such as welfare, entertainment, environment, safety, communication and appliances. 

     The rest of the paper is organized as follows: Section II discusses the existing system; Section 

III provides detailed implementation of the proprosed system; Section IV and V  presents the 

block diagram and experimental results. Section VI has been concluded and discussed about the 

future work 

 

II. EXISTING SYSTEM 

      In this section, we briefly discuss the existing works about smart home systems based on 

wireless communication technology. Various proposals are there to interconnect domestic 

appliances by wireless networks to monitor and control which are provided in [2], [3]. Also, 

smart meter systems like [3]–[5] have been designed to specific usages particularly related to 

geographical usage and are limited to specific places. There has been design and development of 

smart meters predicting the usage of power consumption [3]–[7]. The disadvantage are physical 

wiring from the meter to the house. It acts as an obstacle for an easy implementation of this 

solution, particularly for tall or old buildings, due to cost and installation complexity. 

      Han et al. [9] proposed a Home Energy Management System (HEMS) using the ZigBee 

technology to reduce the standby power. Gill et al. [10] projected a ZigBee-based home 

automation system. This system consists of a home network unit and a gateway. The core part of 

the development is the interoperability of unique  networks in the home environment. Less 

importance is given to the home automation in this. Pan et al. [11] recommended a WSN-based 

intelligent light control system for indoor environments, such as a home for a lessening in energy 

consumption. 

    In this paper, wireless sensors are responsible for measuring current illuminations and the 

lights are controlled by applying the model of user’s actions and profiles. 

     

III.PROPOSED SYSTEM 

     Proposed system consists of two units: home side and control unit. Home side unit consists of 

voltage sensors, Current sensors, Microcontroller (MCU), LCD display, ZigBee transceiver, 

Alarm, Relay. Control unit consists of PC, ZigBee and MCU which is shown in Fig 4.2 and Fig 

4.3. Initially control unit calculates available power and number of users. It is calculated by 

software which runs on PC. Then power is equally divided to all users. This information is sent 

through ZigBee transceiver by microcontroller. At home side ZigBee transceiver receives the 

information and switch on the relay. Then user can use his appliances. These appliances are 

monitored by energy meter and the output is fed to ADC port of microcontroller. Microcontroller 

converts from analog to digital, then calculates unit consumption. If user consumption reaches 

nearly the limited power then alarm will turn ON to indicate the user. If user is reached his limit 

then MCU switch off the relay thereby the appliance will be off/ user may be charged twice. 
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IV. BLOCK DIAGRAM 

      The system has been designed for measurement of electrical parameters of household 

appliances. The measurement of electrical parameters of home appliances is done by interfacing 

with sensing modules. The output signals from the sensors are integrated and associated to XBee 

module for transmitting electrical parameters data wirelessly.       

     The ZigBee modules are interfaced with various sensing devices and interrelated in the form 

of mesh topology to have reliable data reception at a centralized ZigBee coordinator. The 

maximum distance between the adjacent ZigBee nodes is less than 10 m, and through hopping 

technique of the mesh topology, reliable sensor fusion data has been performed. The ZigBee 

coordinator has been connected via USB cable of the host computer to store the data into a 

database of computer system.  

      The block diagram of the system is  shown in Fig.1. The collected sensor fusion data have 

been sent to an internet residential gateway for remote monitoring and controlling the home 

environment. By analyzing the power from the system, energy consumption can be controlled. 

The appliances are controlled either automatically or manually. The smart power metering circuit 

is connected to mains 240 V/50 Hz supply.  

 

 
 

Fig 1. Block diagram of the system 

 

A. Control of Home Appliances 

1) Automatic control: Based on the electricity tariff conditions, the appliance can be regulated 

with the help of smart software. This enables the user to have more cost reduction by auto switch 

off the appliances during the electricity peak hours. The electricity tariff is procured from the 

website of the electricity supply company and is restructured at regular intervals. 
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2)  Manual control: An on/off switch is provided to directly intervene with the device. This 

characteristic enables the user to have more flexibility by having manual control on the appliance 

usage without following automatic control. Also, with the help of the software developed for 

monitoring and controlling user interface, user can control the device for its appropriate use. This 

feature has the higher priority to bypass the automatic control. 

3) Remote control: The smart power monitoring and controlling software system has the feature 

of interacting with the appliances remotely through internet (website). This enables user to have 

flexible control mechanism remotely through a safe and secure internet web connection. This 

sometimes is a huge help to the user who has the habit of keeping the appliances ON while away 

from house. The user can monitor the condition of all appliances and do the needful. 

B. Residential IP Gateway: Transmission Over IP 

    In order to broadcast real-time sensed data over the internet from the collected computer 

system, the ZigBee packet information is to be transformed to the Internet Protocol Version 

6(IPv6). The key element in the data conversion from Zig-Bee packet is the address translation. 

This was implemented at the application gateway, a program for determining the source or 

destination address of a packet that encapsulate a ZigBee packets’ payload. 

     The corresponding application gateway program perform the address translation method for 

ZigBee to address non-ZigBee nodes. ZigBee is based upon the IEEE 802.15.4 protocol, which 

uses a 64-bit address for every node on a personal area network (PAN) and 16 bits to identify the 

PAN ID. IPv6 uses 128 bits to address a node on the network, of which 48 bits represent the 

network, 16 bits signify the local network (PAN ID), and 64 bits represent the host id (sensor 

node). Therefore, the node address for the IEEE 802.15.4 can be positioned in an IPv6 address, 

and the PAN ID can be used to identify the ZigBee network in an IPv6 address. 

 

V. EXPERIMENTAL RESULTS  

     By monitoring consumption of power of the appliances, data are collected by a smart 

coordinator, which saves all data in the system for processing as well as for future use. The 

parameters will be entered in the data coordinator in software from appliances comprise voltage, 

current, and power. These parameters will be stored in a database and analyzed. Collected data 

will be displayed on the computer through graphic user interface (GUI) window so that suitable 

action can be taken which is shown in Fig 2. 

    The processed voltage, current, and power values are displayed on the graphical user interface 

running on a computer. The processed data are accurate and user friendly. The sensing system in 

the sensor node measures the parameters (voltage and current). The raw data (i.e., converted 

ADC values) are transmitted to the coordinator. The computer then collects the data from the 

coordinator in Fig.3 and processes them. The computer then applies the essential formulas to get 

the actual voltage, current, and power consumption of the electrical appliances. The voltage and 

current readings are processed using LABVIEW. 

      Depending on the occupant usages, appliances connected by smart sensing units are 

controlled either by automation based on the tariff conditions or by the occupant locally using 

GUI and remotely using the website.  

     Thus, the regular household electrical appliances along with smart sensing have been 

internetworked through internetworking technology by integrating ZigBee with IPv6 for 
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improved remote management of household appliances. Simulated results are shown in Fig 3 

using Proteus 7.0. 

      The previous prediction to the users, makes the occupants needs and power consumption can 

be reduced by manual or automatic switch off the appliances. Figure 3 shows the above 

described function. 

 

 
 

Fig 2. Hardware implementation of power management. 

 

 
 

Fig 3. Schematic for power management 
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VI. CONCLUSION  

      Smart monitoring and controlling system for household electrical appliances in real time is 

designed. Thus the power consumption is minimized by providing periodic alert and managing 

the power consumption based on the usage of the customer automatically. The advantages are as 

follows: no cabling required, easy inclusion of significant data coming from other meters 

similarly equipped with  centre to manage the power in an efficient manner. Prototype has been 

designed for implementation of power management. The prediction provides an alert to 

consumers and thus power management is achieved effectively. 

     As a part of future work, various appliances can be connected through sensors to measure the 

power and to provide the power management system efficiently. 
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