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	As energy consumption around the world increases so does the need for a smart grid.  This can only be implemented if a consumer uses smart applications and strategically plans to use their appliances during non-peak hours to conserve the amount of strain on the system.  We can solve this problem by providing an interface that will inform users of their power consumption and enable them to automate certain processes that require large amounts of energy.  This knowledge for energy consumption will ultimately save the user money for wasted and unnecessary energy, save power companies from building extra, undesired infrastructures to handle large peak hour energy use, and will lower the toll on the environment.  
	In order to create this interface we must start by implementing a device that will monitor the energy flowing from appliances.  We used Kill-A-Watt, a device that produces analog readings of voltage and current on the screen of the device.  This device is then connected to a switch that can turn the outlet on or off.  The power of the Kill-A-Watt is converted from 5V to 3.3V by a voltage divider to power Xbee transmitters.  We then created the two Xbee radio transmitters by soldering the appropriate wires in place and then soldered one of the transmitters onto the board of the Kill-A-Watt device.  We assigned separate addresses to the receivers so that they could be identified uniquely, and we used XCTU to configure the Xbees.  Each Xbee transmitter was given an LED to indicate whether the device was activated and data was being sent across properly.  The casing on the Kill-A-Watt device was adjusted so that the LED on the respective transmitter could protrude out of the device and be seen properly.  The other Xbee transmitter we attached to a computer through a USB port so that the transmitter connected to the Kill-A-Watt could send the information to the other Xbee and display the information on a computer.  This raw data is taken from the USB by using libusb python library.  The data is then taken and organized so that it is easier for a consumer.  We use the interface now to turn the switch on or off without physically needing to touch the switch.  Finally the switch and Kill-A-Watt data are combined into a single application using python.  Specifically WxPython is used to create a GUI that displays to the user the watt usage and allows the toggle of the switch.  The graph displayed is continually updated and the live watt usage is displayed.  
	We plan on taking this small system and using it on every outlet in a home to allow for complete monitoring of the home.  The system will turn appliances on or off based off of user scheduling and price fluctuations.  The final step is taking our interface and creating a user-friendly mobile application and/or a central home management system to make the consumer’s life easier.  
