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ARCHITECTURE OF WEB SERVICES INTERFACE FOR A HOME ENERGY MANAGEMENT SYSTEM

ABSTRACT

 This paper proposes a web-based architecture to enable information retrieval and appliance management for a Home Energy Management (HEM) system. With the proposed architecture, Homeowners can monitor their basic energy usage information, and can perform necessary appliance management based on their pre-defined load priority, preferences, and comfort settings. The proposed architecture is designed based on the Standard Energy Usage Information (PAP10), which ensures interoperability among smart grid equipment. It is also designed with comprehensive security measures. It is expected that the proposed architecture can serve as a reference model for custom hardware designs and implementation of a real time, lightweight and reliable embedded web server for HEM applications in the smart grid environment.

INTRODUCTION
VARIOUS Home Energy Management (HEM) systems have been designed to enable end-use appliance control. Many organizations and standards bodies have defined related profiles and standards, which alleviate interoperability and compatibility issues. Web services for HEM are essential for enabling machine-to-machine interaction, using which developers can offer innovative services without repetitive and complex handling of lower level communication technologies (e.g., WiFi, IEEE 802.15.4, or Bluetooth). In many cases it is still quite challenging for application developers, for these web services do not achieve reasonable level of abstraction.

 Most web services are designed to be a suitable Service Access Point (SAP) for a very broad range of application profiles – hence unsuitable for HEM applications, in which the problem and solution space has to be conceptualized in terms of appliances, their power consumption, price signal, user choices and restrictions, etc. There are many commercial implementations of the gateway device specification from ZigBee known as ZigBee Gateway Devices (ZGD). ZGDs offer SOAP (Simple Object Access Protocol) and/or REST (Representational State Transfer)-based access to the low level and generic network services of a ZigBee Personal Area Network (PAN). Without an additional layer of abstraction, this web services-based interface is not of much help for developers of client systems.In some cases, vendors of individual appliances provide both WiFi and ZigBee chips, and offer web services-based interfaces to control appliances. Such an interface makes device integration easy for that particular devices. One problem with such features is that, there can be as many such different web services interfaces as there are devices.

 This makes it impractical for the developer to implement numerous vendor specific web services. Such a collection of appliances will have a collection of different APIs (Application Programmers Interface); and it will be difficult to implement a bunch of different web services for even a single home. Another problem with traditional HEM systems is that, each of those has different energy usage information (EUI) model. 

This creates barrier when interfacing with other systems. The objective of this paper is to describe a web-based architecture and interface for an HEM system that allows demand response (DR) implementation at the appliance level. The proposed web-based interface offers EUI in the standard PAP10 model [5] so that integration with new energy management systems becomes possible. The system proposed in this paper emphasizes on offering web services for machine to- machine (M2M) communications without dealing with lower level complexities, which is developed with information model compatible with PAP10. The proposed system also emphasizes on user experience. It offers information visualization regarding appliance’s energy consumption in an intuitive manner. Evaluation of security is also performed to ensure that the proposed system doesn’t introduce any new security hole, and is more secure.
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HARDWARE USED
1. CURRENT TRANSFORMER
2. RELAY
3. ZIGBEE
4. MICRO CONTROLLER
5. PERSONAL COMPUTER
6. 16x2 LCD
7. LOAD
8. GPRS MODULE
SOFTWARE USED
1. MP LAB 
2. CCS C COMPLIER
3. TERMINAL WINDOW
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