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Developing Intelligent Models for Energy Planning 
Overview 

The key driver for developing Intelligent Models as part of the PEPESEC project has been in order to support the project objective to increase the role of local community planning in developing Sustainable Energy Communities. The need to address a diverse stakeholder base within a locality (including businesses, residents, public authorities) and the need to develop knowledge sharing mechanisms between these stakeholders indicated that new technologies, particularly web-based applications and online tools, could be highly valuable in achieving these objectives.
WP5 of PEPESEC “Intelligent Systems to Plan and Manage Sustainable Energy Communities” complements the energy planning taking place within the various municipalities in the following way :-

· Developing of a vision around how “intelligent systems” can support energy planning

· Identify the systems that can support improved decision making around energy planning

· Demonstrate these systems to show how they can help improve engagement 

· Show how these systems can integrate with other city systems 

This report (D5.2) details the process we undertook to identify appropriate systems for use in energy planning following on from the Visioning Document (D5.1), a draft version of which was circulated to partners in month 16 of the project. The demonstrators (D5.3) were developed out of this planning process in direct response to the needs and requirements identified by the various municipalities during the energy planning process. 

A Process for Developing Intelligent Models 

Existing State of the Art 

Through WP2, PEPESEC had developed a wide range of case studies to support the energy planning process in the municipalities, and enable knowledge transfer. These case studies were made available online via a simple web interface (http://www.pepesecenergyplanning.eu) with case studies findable by topic, by country or by a text-based search. What became clear from looking at these case studies, was that there were few examples of social media, Web 2.0 and online applications being used in the energy planning process, either to enable professional energy planners to better develop their energy plans, or for engagement with stakeholders. 

Energy planners were reliant on existing eGovernment systems at both a municipality and national level, for instance access to key datasets required for energy planning. There were some key exceptions to this, such as GRIP(Greenhouse Gas Regional Inventory Protocol) (http://www.carboncaptured.org.uk/tool.php#basicInformation) which provides an online toolkit for municipalities involved in energy planning. In addition, a number of community-focussed online tools have become available, most notably carbon calculators, such as the one used by the UK Government via its “Act on CO2” website (http://carboncalculator.direct.gov.uk/index.html). Perhaps even more interesting, are where NGOs and other non-governmental projects have begun to use the “social web” in new and innovative ways, for instance the Yes2Wind website (http://www.yes2wind.com/) allows the public to suggest new sites for windfarms, and maps existing windfarms; whilst Do the Green Thing (http://www.dothegreenthing.com/) encourages individuals to commit to making better environmental choices. We are also beginning to see the use of Social Networking sites such as Twitter (www.twitter.com) being used to report on and disseminate information about key events, conferences and topics, in real time. The concept of “crowd sourcing”” is also being used to engage the wider public, for instance in taking a “snapshot” of environmental conditions at a particular time, sharing information that can then be centrally mined. In a Framework 7 project being run by Manchester City Council, DEHEMS, an online “dashboard” (http://status.dehems.org/) allowed users with smart meters fitted to be able to login and see their own real time energy consumption. 
However, whilst all of these examples were interesting “proofs of concept”, we were aware that at a municipality level, there appeared to be limited use of these or similar technologies to improve the energy planning process. 
Raising Awareness 

At the same time as PEPESEC partners were developing their own Energy Plans, being supported by workshops, study visits and best practice, we initiated a process around the visioning, identification and testing of Intelligent Systems Demonstrators with partners. It was clear that a single “tool” would not address the specific local needs of municipalities on the project, and instead we established a process to unpick the needs of the project partners, identify where online systems could help in energy planning, and then develop and test a system that was flexible enough to incorporate different needs, and would also provide an online element to the project’s Best Practice advice. 

A presentation was given at the Katowice Study Visit and project partners meeting in April 2009 (see Appendix A) which in itself followed on from the issuing of the draft “visioning document” (D5.1). This presentation gave an overview of Web 2.0 and social media, identified the current “state of the art” in relation to its use within energy planning (see above), and suggested several key areas where online tools could help. These included mapping data (e.g. providing a simple map of local energy projects online), community consultation (e.g. through online surveys, blogs and wikis) and management information (e.g. using online project management tools to collect and collate key documents and data for use in the energy planning process.) 

Scoping the Intelligent Models

A simple self-assessment tool was developed (see Appendix B) to enable each partner municipality to identify the key areas that intelligent models could help them with. This required each partner, as part of their wider energy planning process, to identify those questions that they were currently not easily able to answer. The WP5 leaders, Manchester City Council, would use this information to identify what kind of online tools might be most useful in order to help in their energy planning. Following the completion of the questionnaires by a number of the partners, a “scoping” meeting was held in Manchester to look at what had been discussed, and to look to develop a prototype model that could then be tested with each partner’s energy planning. 

This scoping process identified a number of key points -:
· a need to provide better access to “best practice” tools and case studies so that energy planners and other stakeholders could be better equipped to address their municipalities own energy planning needs

· help with online surveys and other communication tools
· development of “form letters” that could be used to engage better with businesses and other stakeholders 

· local mapping of energy projects 

· opportunities for using online tools to educate and engage (e.g. at school level, to help engage parents)  

Design of the Intelligent Model

In developing an intelligent model to help energy planning within a city-region it was clear that we should integrate any development with the ongoing Sustainable Energy Planning (WP4), Stakeholder Engagement (WP3), Best Practice and Knowledge Transfer (WP2) and dissemination (WP6). Intelligent systems demonstrators would be tested in each municipality, but would have to be flexible enough to reflect the partners’ various needs. All of the key target systems identified during the scoping process could be addressed using readily available online tools, however the need to integrate these tools within an energy planning best practice orthodoxy was paramount. In addition, we were aware of the need to provide a “platform” for showcasing the best practice, case studies and energy planning knowledge transfer that had been undertaken during the PEPESEC project, to more easily allow other city-regions to participate in a similar process in the future. 

To achieve these aims, the approach taken was to develop a platform that could become an enhanced knowledge base, an “expert system”, where stakeholders at the municipality and country level could develop, recommend and pool knowledge and tools – providing local adoption of online tools and the social web for stakeholder engagement, and at the same time providing a dynamic suite of web tools for energy planners now and in the future. 
Further to this WP, the deputy WP leader Amaroussion will be working with their subcontractor CRES (http://www.cres.gr/kape/index_eng.htm) to pilot smart meters in households in the municipality, and use this engagement model as a case study for residential engagement. 

A Prototype System 
The prototype intelligent system was specified during July-September 2009 and presented at the Brussels Work Package Leaders meeting in October. (Appendix C). 

The prototype was to be developed by MDDA’s Technical team as a web-based system to be trialled with PEPESEC partners leading to an evaluation of the system’s efficacy and usage (see D5.3). The working name for the system was “BRAIN.”

BRAIN will provide a dynamic online knowledge base for those involved in the energy planning system. It incorporates some of the best practice seen in online knowledge bases and social networks. Most knowledge bases are “object” based, involving a catalogue of “knowledge objects” that are then searched according to category or type. The PEPESEC knowledge base (http://www.pepesecenergyplanning.eu) follows this model. Although these knowledge bases provide a repository for a wide range of project or subject specific information, in this case, web-based case studies, the sheer wealth of information available may place limits on their usefulness. Moreover the differing local circumstances of each partner municipality means that a different subset of best practice and case studies is applicable in each case. 
BRAIN has been developed to provide an “expert system” for managing a virtual knowledge base, through using social networking characteristics. Unlike a social network, which are person based, and allow an individual to gather various interest groups (and objects) around them, BRAIN is aimed at maximising the value of a cohort of expert users through shared empiricity. We reference it as a “virtual knowledge base” as the knowledge objects (e.g. documents, videos, datasets etc.) are dispersed rather than centrally stored. In other words, the knowledge base allows for an indexing of existing web-based artefacts. It acts in a similar way to web services such as Delicious (www.delicious.com) or Digg (www.digg.com) which provide online links. Where it differs from these services is that it targeted on the particular community (i.e. energy planners) of experts and therefore will test whether an “expert system” can add value and facilitate knowledge transfer. Rather than being a collection of objects that may or may not be used within the energy planning process, we are aiming to test the value of an expert-led toolkit, shared amongst the cohort, but distinct at both a country and individual level. This will transform information into intelligence by providing a dynamic best practice model, which can have empirical application at the level of the municipality, and, in turn, can be then shared with other municipalities.   
Data Model 

A simple data model shows the concept behind the BRAIN. 
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In this example we have the following: 

3 Users – John, Mark and Dmitri

4 Resources – Survey Tool, UK Planning Regs, Map of Athens, Carbon Calculator

2 Countries – UK and Greece
The following table lists actions and consequences. 

	ACTION
	CONSEQUENCE

	John uploads Survey Tool
	Resource Table Updated with Survey Tool

Country Table Updated indicating this is a UK resource (because John is from UK)

Favourites Table Updated for John

	Mark uploads UK Planning Regulations
	Resource Table Updated with UK Planning Regulations

Country Table Updated indicating this is a UK resource (because Mark is from UK)

Favourites Table Update for Mark 

	Dmitri uploads Map of Athens
	Resource Table Updated with Map of Athens

Country Table Updated indicating this is a Greek resource (because Dmitri is from Greece) 

Favourites Table Updated for Dmitri

	Dmitri uploads Carbon Calculator
	Resource Table Updated with Carbon Calculator

Country Table Updated indicating this is a Greek resource (because Dmitri is from Greece)

Favourites Table Updated for Dmitri

	John makes Carbon Calculator a favourite
	Country Table Updated indicating this is now a UK resource (because John has made it a favourite)

Favourites Table Updated for John

	Dmitri makes Survey Tool a favourite
	Country Table Updated indicating this is now a Greek resource (because Dmitri has made it a favourite) 

Favourites Table Updated for Dmitri

	John makes UK Planning Regulations a Favourite
	Favourites Table Updated for John 


So there are the following ways of “viewing” the resources :-

“ALL” – shows Survey Tool, UK Planning Regs, Map of Athens, Carbon Calculator 

“UK” – shows Survey Tool, UK Planning Regs, Carbon Calculator

“GREECE” – shows Survey Tool, Map of Athens, Carbon Calculator

“JOHN” – shows Survey Tool, UK Planning Regs, Carbon Calculator

“JOHN” (My uploads) – shows Survey Tool 

“MARK” – shows UK Planning Regs

“DMITRI” – shows Survey Tool, Map of Athens, Carbon Calculator 

“DMITRI” (My uploads) – shows Map of Athens, Carbon Calculator 

Developing the System 

During the development of the system a number of issues were identified, that led to some delay in the system’s development. It was vital that within this demonstrator we did not have “scope creep” either by changing the core functionality of the system, or by developing more advanced features that ideally would be incorporated into any further iteration of the software. 

The following features were included -: 

· we agreed to pre-fill the database with some existing resources

· a “master user” would identify “best practice in energy planning” resources which would be a “top shelf” for all users, determined by country (e.g. some resources shared by all partners, others, such as translated documents at a country level).

· Development of a typology and a visual “icon” set (e.g. documents, videos, etc.) 

Testing the System 

A final prototype system was delivered in early 2010, and pre-populated with a number of resources from PEPESEC’s own knowledge base and from elsewhere.  An identified group of testers from the partner organisations were chosen, and given a short test plan.

Summary of the user testing plan :- 

1.
Login.

2.
After login, user to browse existing resources.

3.
Allow users to quickly and easily add existing resources (as well as the top shelf resources) to their own list.

4.
Users to add new resources of their own. You will suggest that they add (i) website, (ii) document, (iii) PEPESEC case study.

5.
Log off, then come back a few days later, see what's new at both country level and global level, and add more resources to their own list.

Users are asked to follow the above task list, and to provide comments and observations at each stage on usability and value of the resource. The results of this testing to feed into D5.5 Intelligent Systems Management Report. 

Appendices 
Appendix A: Web 2.0 Tools & Methodologies to Support Energy Planning (.pdf) 

(Enclosed)
Appendix B: Web 2.0 Tools for Energy Planning – Partner Self Assessment Tool 
 (Enclosed)
Appendix C: Systems Requirement Document 
(Enclosed)
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