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INTELLIGENT ENERGY MONITORING SYSTEM BASED ON
ZIGBEE-EQUIPPED SMART SOCKETS

ABSTRACT
The intelligent home appliance monitoring is the mainstream development of the future automation and networking technology. Appliance operation can be easily monitored through sensing and other similar perceptions of the corresponding power link. These products of smart energy monitoring system communicate with one another via intelligent sockets equipped with ZigBee wireless transceivers. A home based remote server enables remote monitoring and control of electrical home appliances. The use of mobile internet in portable devices, especially in smart phones and tablet PCs, provides great advantage and flexibility for remote control. The status and power consumption information of all monitored appliances are stored in the remote server. The corresponding analysis of such power consumption data can be provided to the power company for smart grid planning and the user for energy saving through rescheduling and safe power usage via abnormal situation warning

INTRODUCTION
This paper proposes an intelligent system that provides users with fruitful functions for the monitoring and remote control of home appliances. The use of mobile devices has even extended the range of possibilities of smart control since the operations may be implemented on the mobile devices to make the intelligent control more accessible and flexible. The use of mobile devices is not only for sensing electrical device status but also for monitoring power consumption and receiving warnings of improper use of electrical energy. 

In the future, every single electrically powered device at home will be possible to be “seen” by user’s mobile devices and ready to be controlled and thoroughly monitored. All of the abovementioned thoughts will be realizable with an extensive use of intelligent socket systems integrating automatic power measurement modules and wireless network controller. It is similar to home automation with remote control of all accessed nodes. All the nodes connected to home loads act as relay stations. The information exchange regarding power consumption will be uploaded to a remote database and web servers, and thus an analysis of electricity usage data will be provided. In the web, user will be supplied with a remote control interface for a graphic monitoring and energy state management.

 Due to the large amount of consumption data, measurements are to be made according to the available information and analysis of consumed electricity. Implementation of the intelligent energy monitoring system will achieve a safe use of household appliances and reach the target of energy-saving by remotely controlling the operation state of devices. It can also reduce the cost for total energy consumption through effective management and consumption time re-distribution. It’s an urgent mission to reduce carbon emission by saving energy consumption for all countries on earth. Since Taiwan is a small country with a relatively high population density, energy consumption efficiency becomes a more significant issue than in other countries. In terms of electrical energy demand, a random family unit can effectively save energy by using the energy monitoring system. 

For example, proper planning of electricity consumption for each household level will likely avoid a massive energy wastage. It will surely help to achieve a sustainable development of Taiwan's energy sector. More importantly, the proposed system has a security warning mechanism. People spend most of their time at home and therefore to provide a safe and secure home environment for humankinds is a really a matter of concern. The use of more home appliances means not only more convenience but also more risk caused by improper use or malfunction of appliances which may potentially result in fire later on. A complete monitoring system, which includes real-time monitoring, remote control and abnormal warning notifications to control home appliances, is surely required. 

To solve all the problems mentioned above, the proposed intelligent power monitoring system focuses mainly on energy-saving and disaster prevention. Accordingly, timing devices are intelligently used for appliance scheduling to make life much more convenient and substantially reduce the electricity cost. Also, real-time monitoring is adopted to improve home security. In the future, the proposed system can integrate more existing technologies, such as home security system, monitors, fire alarms, smoke detectors, and automatic sprinkler system, to provide users more security and functionality.
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HARDWARE USED
1. GSM MODULE
2. MICRO CONTROLER
3. ZIGBEE
4. RELAY
5. POWER SUPPLY
6. 16x2 LCD
7. PERSONAL COMPUTER

SOFTWARE USED
1. MP LAB
2. CCS C COMPLIER
3. TERMINAL WINDOWS
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