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Rationale of contribution
The total energy people consume in their households accounts for a large amount of the global energy consumption with important contribution to CO2 emissions.

Several studies have shown that minimization of the energy consumed by energy-hungry household appliances can be achieved by the implementation of ICT-enabled energy saving applications.

Addressing this observation, this contribution studies energy management issues of household appliances using ICT-enabled solutions. The goal of this study is to identify issues in the implementation of such solutions mainly pertaining to:
· implementation aspects of energy saving applications, hindered by the wider lack of enabling technologies,
· gaps in the specifications of standardization bodies/forums, hindering wider deployment of ICT-based energy saving applications.
In the following sections both topics are addressed through an analysis of the most important energy management aspects from the user point of view and how they may be implemented using ICT-enabled solutions.
In the end we give a non-exhaustive account of standardization bodies/forums working on the field and mention their most important contributions.

The aspects presented hereafter have been built in the frame of the AIM project. The AIM project is developing a new information and communication technologies (ICT) architecture for modelling, virtualising and managing the energy consumption of home appliances, supporting Europe’s Action Plan on Energy Efficiency of using the opportunities offered by ICT to achieve technology-driven energy efficiency gains.

The requirements defined for the architecture concern mainly usability aspects of power management functions, integration with the home network and service deployment. The two major challenges are (i) energy saving and (ii) architecture’s long-term sustainability.
Aspects of energy management
The energy consumed in households is mostly coming from the various household appliances, e.g. TV sets, computer-based systems, communication systems, heating systems. Managing the energy that these appliances consume allows us to minimize energy consumption. 
Therefore, building up energy management applications for the household appliances is important for the home users but also for the utility companies wishing to extract energy consumption figures on time basis.   

Building such applications with ICT solutions emerges a number of basic prerequisites such as:

· existence of a communication link between the appliance and the energy management logic can be established,
· the management logic running over the communication link may control the functions of the appliance offers to the users in form of user programs (e.g. washing machine programs),

· the management logic should be aware of the energy the appliance consumes, probably by reading a profile or by getting a real time measurement by a connected energy measurement device, 

· the management logic should be manageable by the users so as to be adapted to the energy management requirements of different households and users.

Although today many energy saving applications exist, a number of issues, mainly related to the general applicability of the provided solutions, hinder wider adoption of them on the market. Following, the most important of these issues are indentified:
· Not all appliances of the same type consume the same amount of energy: An important aspect of energy saving applications is the knowledge of the energy that appliances consume in various programs. Since not all appliances of the same type consume the same amount of energy, implementation of energy saving applications finds applicability only to specific appliance types and manufacturer models. The CoC initiative of the European Commission addresses this problem with Code of Conduct specifications that up to date cover, Digital TVs, broadband communication equipment, external power supplies and data centers. Currently, the CoC does not cover appliances of which use is very frequent, such as heating systems and white goods. 

· Lack of generic profiles for appliance identification: Here the term ‘profile’ applies to three aspects; the generic identification of a) the appliance type, b) the supported operation modes and c) the energy figure of each mode. Encoding these three parameters in appropriate profiles enables implementation of generic energy management mechanisms. The UPnP is the forum that is mainly involved in the specification of such profiles. So far the forum has covered some household appliances, such as, TV sets. Although the UPnP profiles describe some appliance types and internal operation modes, they do not provide any information about the energy these appliances consume.  
· Normalisation of energy profiles: The energy profiles defined for each appliance category should be generically respectable by all appliance manufacturers, otherwise dependencies for particular manufacturer models will be created and the whole profile management solution will loose its significance. To deal with the issue the CoC initiative may need to focus on definition of allowable energy consumption levels not only for the active and standby modes but also for each user program individually.
· Openness of communication interfaces and ability to control appliance functions: Managing energy consumption greatly depends on the ability of the network to control the functions of the appliance. Many appliance manufacturers are reluctant of giving up control of their appliances to third parties, hence keeping their APIs hidden. An initiative on harmonizing the communication interfaces employed by appliance manufacturers does not currently exist. Important candidates for adoption by potential future initiatives are wireless and powerline communication technologies as both of which do not require extra infrastructure. A distinguished, parallel evolving initiative, partly adopted by some major European manufacturers of white goods and lighting control systems is the KNX forum. This forum has specified a thin, low bit rate powerline communication protocol suited for home communication applications implementing simple control functions. Another powerline standard meeting wide adoption, mostly by third party application developers, in the USA, is the Lonworks. Popularity also emerges the Zigbee wireless communication protocol, adopted by some white goods manufacturers. Another important interface that gains popularity among manufacturers of cordless phones is the CAT-iq, the successor of DECT for cordless phones. It has a connectionless packet service option making it ideal for control and measurement.  
In the following section we recite the proceedings of some major standardization bodies and forums in the area of home networking, concerning their latest developments in the frame of technologies for energy saving applications.
Standardization bodies/forums relating to ICT-enabled energy saving solutions for residential use
ETSI

ETSI has set up several groups to study the impact of ICT on the environment. Within the frame of the ETSI EE (Environment Engineering) technical committee (http://portal.etsi.org/ee/Summary.asp) ETSI defines the environmental and infrastructure aspects for all telecommunication equipment in different types of installations.
Environmental activity in terms of ecological aspects covers the combination of climatic, physical, chemical, and biotic conditions that may affect the growth and welfare of organisms and nature conservation. In particular:

· reduction of energy consumption in telecommunications equipment and related infrastructure.

· alternative energy sources for powering telecom/datacom equipment.
Moreover, ETSI actively supports development of standards for NGN networks, mainly in the frame of the TISPAN activity. In relation to this activity ETSI has recently published ETSI EN 202 336-1 on the control/monitoring interface for network technical environment in the telecom/datacom premisses. This interoperable standard is open and uses TCP/IP, http, XML and so is in line with NGN TISPAN work and the IETF specification for alarm and performance supervision of internet network.
HomePlug

The HomePlug powerline alliance (www.homeplug.org) has launched the smart energy initiative (http://www.homeplug.org/products/smart_energy/) with the aim the enable flexible energy management of the home environment by the introduction of a new MAC and physical communication technology based on the ZigBee and the Homeplug powerline communication standard.
OSGi

The Residential Expert Group (REG) of the Open Services Gateway Initiative (OSGi-www.osgi.org) is chartered to define the requirements and specifications to tailor and extend the OSGi Service Platform for fixed network connected gateway devices and connected devices. Examples of such devices include, but are not limited to, residential gateways, building automation gateways, white goods, consumer electronics.

HGI

The Home gateway initiative (http://www.homegatewayinitiative.org) has set up the Energy Task Force. Its view on energy management issues and the scope of its work are under elaboration. 
UPnP

The UPnP architecture offers pervasive peer-to-peer network connectivity of PCs of all form factors, intelligent appliances, and wireless devices. The UPnP architecture is a distributed, open networking architecture that leverages TCP/IP and the Web to enable seamless proximity networking in addition to control and data transfer among networked devices in the home, office, and everywhere in between.
The UPnP architecture supports zero-configuration and automatic discovery whereby a device can:
· Dynamically join a network

· Obtain an IP address

· Announce its name

· Convey its capabilities upon request

· Learn about the presence and capabilities of other devices

· Leave a network smoothly and automatically without leaving any unwanted state information behind.

Device categories covered until today are:

· Audio/Video devices

· Home Automation

· Digital Security Camera

· HVAC

· Lighting Controls

· Networking

· Internet Gateway

· WLAN Access Point

· Printers and Scanners

The Code of Conduct Initiative of the EC

At international level normalisation of energy consumption levels is hosted in the context of the Code of Conduct activity administered by the European Commission. The CoC activity has the objective of building up consensus between appliance manufacturers so that they conclude to commitments concerning the energy consumption of the appliances they manufacture.

An issue not covered by the CoC activity is the specification of associations between the energy consumption levels of the appliance and its internal operation modes. 

Today the CoC initiative covers only a limited number of household equipments:

· Broadband equipment

· External power supplies
· Digital TV services

· Data centers

Gaps mitigation roadmap definition
<TBD>
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