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MONITORING AND REMOTE CONTROL OF ENERGY
CONSUMPTION BY WIFI NETWORKS

ABSTRACT
In this paper we present a modular system for remote monitoring and control of energy consumption. In particular, we demonstrate the application of the proposed system for electric energy monitoring and control in domestic or medium size office installations. This whole system is integrated in a single platform and consists of different modules: one or several smart plugs including a wireless communication interface for connection to a WiFi network, and a centralized application server. The developed system allows a real time monitoring of the energy consumption, and the control and  scheduling of remote switches, providing the tools for an optimal energy saving. This monitoring and control leads to a significant cost reduction and to a sustainable management of energy resources beneficial for the environment. The consumption results are also presented for a typical scenario with five power outlets.
INTRODUCTION
Regarding communication protocols for automation, the most popular, among others, are the KNX (by the Konnex Association) and the Z-Wave, which have presented on the market many years ago and are considered as well tested systems. The key difference of the modular system presented in this paper is the exploitation of WiFi (Wireless Fidelity) as a compact and cost-effective solution.
 For the implementation of the communication link the main advantage of the WiFi standard is that the system cost is reduced compared to the solutions presented above. In addition, WiFi is a highly developed communication standard and it is widely accepted by the technical community. This fact facilitate the extension of the system to different applications, with the possibility to adapt to other sensor types and thus to monitor and control any type of energy, such as, the flow in pipelines. 
The WiFi protocol also offers the possibility of encrypting the data transmitted between the different modules of the system.Compared to current commercial solutions we have achieved a modular and robust open source application based on low cost hardware, hence providing to the end user a return on investment in a short period of time. Moreover, the monitoring and control software managed by the server hardware is fully independent, so that the user has the option to use his own personal computer as a server together with the smart plugs.
Finally, the system has been designed in such a way, so that the power consumption of the entire set of components is kept in very low levels. This way the extra energy cost due to use the monitoring and control system is negligible. This point is crucial as the aim of implementing this system in any type of installation is the energy saving and if the components had a high consumption, the benefits of the monitoring and control would be diminished by the use of our own system.
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HARDWARE USED
1. MICROCONTROLLER
2. WIFI MODULE
3. RTC
4. EEPROM
5. CURRENT SENSOR
6. VOLTAGE SENSOR
7. TEMPERATURE SENSOR
8. 16x2 LCD
9. PHOTO DIODE
10. SMART PHONE

SOFTWARE USED
1. MP LAB
2. CCS C COMPLIER
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