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Declaration by the Scientific Representative of the Project
Coordinator

|, as scientific representative of the coordinator of this project and in line with the obligations as stated in Article I.2.3 of
the Grant Agreement declare that:

A The attached periodic report represents an accurate description of the work carried out in this project for this
reporting period;

A The project (tick as appropriate):

Y I has fully achieved its objectives and technical goals for the period;

I has achieved most of its objectives and technical goals for the period with relatively minor deviations;
I has failed to achieve critical objectives and/or is not at all on schedule.

A The public website is up to date, if applicable.

A To my best knowledge, the financial statements which are being submitted as part of this report are in line with the
actual work carried out and are consistent with the report on the resources used for the project (section 3.6) and if
applicable with the certificate on financial statement.

A All beneficiaries, in particular non-profit public bodies, secondary and higher education establishments, research

organisations and SMEs, have declared to have verified their legal status. Any changes have been reported under
section 5 (Project Management) in accordance with Article 11.3.f of the Grant Agreement.

Name of scientific representative of the Coordinator: Mr Dave Carter

Date: 24" October 2011

Signature of scientific representative of the Coordinator: .......ccccccvvieiiiiii e,
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1. Publishable Summary

Digital Home Environment Energy Management System (DEHEMS) www.dehems.eu is a
Europe-wide initiative (Framework Programme 7) led by Manchester City Council and
involving partners (SMEs, academia, and municipalities) from across Europe. The project
aims to help Europe to achieve its carbon reduction targets by supporting households in
reducing their energy usage through better analysis and management of their energy
consumption. By improving the current monitoring approach to levels of energy being used
by households, the aspiration is to reduce CO2 emissions across Europe. The DEHEMS
dashboard enables users to view their home energy consumption, alongside a community
average, in real-time using an energy monitor taking readings every 6 seconds, providing a
unique insight into how exactly the energy is being used. The project is also working to
address issues relating to appliance performance, gas usage and advice on energy efficiency
actions.
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Figure 1 DEHEMS Logo

Project Website www.dehems.eu

The DEHEMS Project Partners

Manchester City Council [United Kingdom]

Technical University of Cluj-Napoca [Romania]

Clicks and Links Ltd [United Kingdom]

Hildebrand Technology Ltd [United Kingdom]

Bristol City Council [United Kingdom]

Energy Agency of Plovdiv [Bulgaria]

Uni versity o#&nchoews's e B'UANggaerli ak+
Birmingham City Council [United Kingdom]

University of Coventry [United Kingdom]

University of Salford [United Kingdom)]

Obshtina lvanovo Municipality [Bulgaria]

Institute e-Austria Timisoara [Romania]

Edelman Public Relations Worldwide SA (Belgium) to 31.01.11
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2. Project Objectives for the Period

2.1 Project Objectives for the Period

The reporting period covers 10 months from October 2010 to July 2011 inclusive. The
DEHEMS Cycle 3 was designed to continue the collection of live energy consumption data
from participating households and to test new aspects of the DEHEMS system. The key
objectives of the cycle were:

il
il

= =

To introduce gas monitoring

To explore the use of social networking technologies for engaging participants in
energy saving

To investigate how being involved in a community can impact on energy saving

To attempt to collect energy consumption data on a continuous basis over a 3
month period

To add to Cycle 2 results (June to August 2010) in order to have energy consumption
data from different seasonal conditions

Figure 2 illustrates the extension of functionality within the cycle. All the Cycle 3 objectives

H )
and associated system’s component s wer
action )
service demand
recemmedations
community * best practice &
* trading carbon credits
desires
_ environmental | * thermal sensing
service broker conditions * light sensing
. data
user interface arket - eten
control .aggregal.o
energy use appllance based
* heat/cooling plant
options
external * meteorologlcal data
conditions

requests

It i )
resu service provider

Figure 2 Cycle 3 Iteration and Extension of Functionality

2.2 Living Labs Progress

DEHEMS has used the open innovation Living Labs concept based on a model of three cycles
of activity in the Living Labs, iteratively specifying, validating, developing and testing the

system.

DEHEMS Periodic Report R
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Cycle 3 built on the expereiyoefityle?2 aodfCycl€3y c | e’
included feedback from the Living Lab members via surveys and focus groups, providing a
basis for qualitative and quantitative analysis (D7.7).

A full description of the methodology used is detailed in D8.5. The lessons learnt from each
individual cycle are detailed in the appendix of this deliverable.

2.3 Summary of the Key Recommendations from the 3™Review
Meeting and Solutions Adopted

The following is a summary of the recommendations made by the reviewers at the last
project review meeting and actions taken by the consortium.

Recommendations from the EU Action Taken By the Consortium

A full 3 month energy management campaign See D7.7 Project Cycle Analysis Report
for 5 living labs

Carbon Trading —relate to Jan instead of Dec See D8.6 Report Detailing Model for a
Pilot of Emissions Trading

Energy profile for each house See D7.7 Project Cycle Analysis Report
New deliverable explaining results and detailing | See D8.5 Living Labs Methodology for ICT
which ones are from lessons learnt from each Systems Development

phase (C2 & C3)

Proper calculation of energy saving results — See D7.7 Project Cycle Analysis Report

household level and community level

Table 1 EU Recommendations — December 2010
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3. Work Progress and Achievements during the Period

3.1 Work Packages Summary

Work package dates were revised following extension of the project until end of July
2011.

WP Title Lead Partner | Start End
WP1 Project Management MCC TO TO+38
WP2 User Requirements & UsSal
+
System Architecture 0 T0+37
WP3 Semantic Services UCov TO TO+37
Development
WP4 Control Systems UCluj T0 T0+37
Development
WP5 Energy Measurement Hild T0+3 T0+38
WP6 System Integration Hild 0 T0+37
WP7 Living Labs Behaviour Bris T0 T0+38
Change Research
T0 TO+38

WP8 Evaluation and CL
Dissemination

Table 2 Breakdown of Work Packages
3.2 Work Package 2: User Requirements & System Architecture

3.2.1 Project, Cycle and Work Package Objectives

The purpose of this work package is to address O1 User Requirements. The initial tasks
established the overall baseline and requirements for Cycle 1. The majority of tasks in the
WP ran throughout the 3 project cycles. The WP lead is USal with UCov as deputy.

Cycle 1

Objective 1:

Systematically define the user requirements for conservation of domestic energy through
the use of heating/cooling plant, lighting and appliance use, for each of the three cycles.
This will identify a range of different household types, relevant across EU States, in various
settings. It will define patterns of energy usage, preferences for change, demand for
functionality and specify the scope of potential savings based on user feedback. It will
further define a taxonomy of appliances, energy usage and user interface models. The result
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will be the first detailed empirical view of household preferences in domestic energy
resource management services and views on resource management interfaces

Objective 2:

Translate user requirements for conservation services into a detailed system architecture
which delivers services that meet user needs. The system architecture will define each
element of the proposed solution and their relationships. It will provide boundaries for the
research work in WP 3, 4 and 5, maintaining a clear focus on the ultimate goal of developing
practical demonstration services for users.

Cycle 2

User Requirements

After the completion of Cycle 1, household requirements will be gathered as a starting point
to Cycle 2. This will be through an online survey (see WP7, task 7.4.1), the results of which
will be supplemented through a focus group of at least 7 Living Lab participants in each
Living Lab. Requirements will centre around the experience that users had during Cycle 1
and the behaviour changes to be expected through the detailed monitoring of appliance
level energy usage. (USal, CL and MCC)

DEHEMS ArchitectureSystem Design

This will be developed according to the new requirements with new functionality added for
Cycle 2, including two way communication available to the user interface layer from the
Service Demand and Service Provider components. UML documentation will be updated and
incremented to version 2. (USal, Hild, UCov, CL and MCC)

DEHEMS ArchitectureUl Requirements

This sub-task will refine the result of [Ul Requirements] in Cycle 1 through practical usage
information and add functionality relevant to Cycle 2 to the Ul mapping (USal, Hild, CL and
MCC)

Cycle 3

User Requirements

The process for Cycle 3 will be the same are Cycle 2. It will particularly capture new
requirements around the behaviour changes of community budgets, carbon trading
mechanisms and external data sources like weather forecasts. (USal, CL and MCC)

DEHEMS Ardecture - System Design

This will be developed according to the new requirements with new functionality added for
Cycle 3 including external data sources and a household/community budget component.
UML documentation will be updated and incremented to version 3. (USal, Hild, UCov, CL and
MCC)



| } | |: NS Grant Agreement number: 224609
- DEHEMS Periodic Report

DEHEMS ArchitecturgUl Requirements

This will follow the same process as Cycle 2, specifying new functionality around community
emissions trading and external data sources such as weather forecasts or energy prices
(USal, Hild, CL and MCC)

3.2.2 Activities to Achieve the Work Package Objectives
The activities of WP2 during the period have been concerned with:

9 further refining the existing overall system architecture in preparation for Cycle 3, in
collaboration with members of the technical committee;

9 designing and refining the DEHEMS dashboard user interface for the Cycle 3 DEHEMS
system;

9 refining the DEHEMS API design in an iterative/incremental fashion in conjunction
with the implementation work;

9 defining the trust relationships between applications using the DEHEMS API and the
DEHEMS system itself for the purpose of authentication, authorisation and access
control;

9 defining the dual authentication arrangements between the DEHEMS system and the
Facebook system, to be implemented by the DEHEMS/Facebook application, in line
with the trust arrangements defined above;

9 prototyping and refining the DEHEMS/Facebook online social networking user
interface in the light of feedback from consortium members;

9 defining and refining system requirements in conjunction with both the DEHEMS
user committee and the DEHEMS technical committee;

9 supporting WP7 activities aimed at gathering user feedback and project experiences
both to support project research outputs and to inform the final system
requirements for D2.15.

In carrying out these activities, the project has continued to apply the project methodology
that was originally developed in the initial stages of Cycle 1 (and presented in the Appendix
to D2.2). This has proved to be a robust model for running Living Labs projects that involve
the development and deployment of large scale IT systems and evaluating their impact in
the real world.

Most of the activities carried out under WP2 during the period have been concerned with
supporting other work packages during the implementation of the system (WP3 to WP6)
regarding system and user interface design, and preparations for Cycle 3 data gathering
(WP7), based on the information provided in D2.5, D2.8, D2.11 and D2.14.

During July and into August, work has been carried out on D2.15, whose purpose is to make
proposals for the requirements of a hypothetical future system, taking account of the
findings of the DEHEMS project Cycles 1 to 3. The approach that has been taken to this has
been similar to that taken in the transition from Cycle 1 to Cycle 2 and from Cycle 2 to Cycle
3, the key difference being that the objectives focus primarily on actions for intervention
rather than on research questions.
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3.2.3 Updated State of the Art

There have been no significant changes since the previous report to the direction of the
project as a result of changes to the state of the art. Cycle 3 has proceeded as planned, with
the direct user focus that was the priority in Cycle 2 being augmented by developments on
the community aspects and the creation of incentives.

The project has followed through with the development of social networking aspects based
on Facebook, and the outcomes of this are reported in D7.7. It is interesting that the
landscape has again changed somewhat regarding developments that were observed earlier
in the project. It was reported in the previously that Google had abandoned their Google
Wave developments, which represented an interesting and fairly radical change to the way
social networking would be implemented online, including decentralisation of platform
through their federation protocol. The most prominent attempt to create an open,
decentralised social networking platform, Diaspora (https://joindiaspora.com/) is continuing,
but progress has been far too slow to support involvement of the DEHEMS project,
particularly with the involvement of non-technical end-users.

In the meantime, Google is in the process of launching its own, centralised social networking

platform, known as Google+. This is, in many ways, similar to Facebook, but does appear to

provide a richer environment for managing privacy and to recognize that users may wish to

maintain more than one level of associat i on wi th “friends?”, al |l owi |
“circles” of friends. Such a facility would
usage data between users of a DEHEMS-like system, because it would better support the

sharing of DEHEMS information without the need also to release all other private information

to those users.

Google Powermeter (http://www.google.org/powermeter/), provided the ability for

households to log total electricity consumption to a server hosted by Google. It achieved

some success with integration to electricity company smart-metering in the USA but has now

been dropped by Google, along with its personal health monitoring service. The company has

stated that this is because the services A RARY Ui Ol 1 GKKE§6 (KRR oK 2 LIS
statement from them reads a &8 A YOS 2 dzNJ f | dzy OKX GKSNBQa o6SSy
AdadzS 2F IAGAYT O2yadzyYSNER | 00Saa (2 GKSANI Sy
helped demonstrate the importance of access to energy information. However, our efforts

KFIgS y20 aOlfSR Ia ljdzaAolite a ¢S g2dAd R KI @S
This information is relevant to the proposals put forward in deliverable D2.15.

3.2.4 Approach

As stated in Section 3.2.2, the completion of Cycle 3 and the preparation of proposed system
requirements to be presented in D2.15 have followed the methodology that was defined
early in the project (and shown in Figure 4).
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We have attempted to show a clear path to the proposed requirements, based on the
objectives set out in the Technical Annex and lessons learned from DEHEMS Cycles 2 and 3 (as
reported in D7.6 and D7.7). These requirements are illustrated through, and derived from,
UML use cases.

3.2.5. Activities Implemented and Objectives Achieved
As indicated in the earlier sections (Section 3.2.2), the main achievements of WP2 have been:

T
T
T

To implement the project methodology;

Cycle 2 and Cycle 3 requirements;

To contribute to the work of the user and technical groups, ensuring that these two
parts of the project articulate;

Coordinate the preparations for Cycle 3 by reviewing and agreeing the research
objectives for Cycle 3 in the form of research questions and the development of use
cases that represent the requirements to support the Cycle 3 research objectives;
Coordinate and participate in the development of research instruments to allow
qualitative and quantitative data to be gathered during Cycle 3;

Collaborating with WP6 on the design of the main user interface(s) for the Cycle 3
DEHEMS systems;

Assisting the Living Lab partners on the preparations for Cycle 3;

Producing a proposed set of requirements for a hypothetical DEHEMS type system for
the future.

3.2.6 Work Package Deliverables

Deliverable 2.15: Future Requirements Evaluation

This document lays out the current understanding of user requirements for a DEHEMS type
system. It has been revised somewhat in the light of information and knowledge gained from
all aspects of the DEHEMS project as part of the iterative development approach adopted,
including the issues raised in the evaluation of Cycles 2 and 3, reported in deliverables D7.6
and D7.7. Consequently, the deliverable represents a snapshot of the understanding of
requirements at the end of the project.

The future requirements analysis is a result of:

Information taken from the Technical Annex;

Focus groups held with Living Lab users as part of Cycles 2 and 3;

User questionnaires received from Cycles 2 and 3;

Discussions held within the User Group and Technical Committee to inform the
development of use cases for the operation of a future system;

5. Discussions held during a face-to-face user group meetings;

PwwnNE
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6. Issues raised in D7.6 Project Cycle Analysis report for Cycle 2 and D7.7 Project
Cycle Analysis report for Cycle 3.

3.2.7 Significant Results for the Work Package

As a result of the preparations that were made for the Cycle 3 Living Labs work, valuable
research contributions have been made and published (as reported in WP8) from the
evaluation work carried out in that cycle (as reported in WP7).

The outputs from Cycle 2, were built upon in preparation for further contributions to be made
in Cycle 3, particularly in relation to the social and community aspects of behaviour change,
and incentives defined through the work on carbon trading and incentives. Again a clear path
has been demonstrated from the project objectives to a set of meaningful research
objectives, appropriate use cases were devised to allow user and system requirements to be
defined to support those objectives. These are now being used as the basis for constructing
the Cycle 3 system, and a set of appropriate, realistic research instruments was devised
within the context of the user committee to allow the project to answer the research
guestions that were identified.

A large volume of qualitative data was created through questionnaires and focus groups in
Cycle 3 and, in addition to providing the basis for the cycle 3 evaluation report, this data has
been analysed in more detail to identify patterns of behaviour and attitudes that form a
baseline for future requirements. Some of this has now been published and more will be
published in due course as we report the findings that resulted from the Cycle 3 evaluation.

3.2.8 Next Steps

Following the formal closure of the project it is intended to create further publications based
on the findings of the Cycle 3 evaluation. In particular, a publication relating to the work on
sharing of energy usage data through online social networking is in preparation.

3.3 Work Package 3: Semantic Services Development

3.3.1 Project, Cycle and Work Package Objectives

The tasks in WP3 aim to realise Project Objective 2 (System Delivery) by designing, validating,
developing and testing the system. WP3 introduces a key feature - semantics rich service to
the project to facilitate the users to interact with the system and data.

The main effort of WP3 during this period of project is to continue the development of a
semantic service system and researching on the existing technologies and methods to
enhance each subsystem in the semantic service to allow the users to obtain appropriate
recommendations on energy saving from the system. A number of components to support
the semantic system were designed and developed in order to meet the system
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requirements. A fully functioning system was created for use in Cycle 3.

The aimistoassistinachi evi ng t he obj ect i aseessmehtofChpngeds e 3, r
in lifestyle values at a household and community level as measured by user feedback in the
end of cycle evaluation” by providing suffici

It also considers the following sub-objectives in Objective 2, System Delivery:

 02.1 investigates the principles of user interface design that assist the users in
interacting easily with the proposed system is one of the objectives.

9 02.2is to design a service layer which is the key to the communication with users in
terms of human concepts that are then translated into machine goals for the system
use.

1 02.3 is the design of service broker layer which is a control system that will take the
system goals from the service demand layer and convert them into service requests
for the service provider layer.

1 02.4 is to design and implement service provider delivery by providing appropriate
communication protocols and semantic representation for service provision.

The partners involved to progress WP3 for this period include MCC, UCluj, CL, Hild, UCov USal,
and |EAT.

3.3.2 Activities to achieve the Work Package Objectives

The main activities involved the development of semantic service system by introducing the

concept of mixed initiatives to the semantic system. The system is designed in a way that can

be reactive and proactive to users based on emerging data and events. The system
implemented needs to be robust and flexible in order that the us er s’ experience
enhanced.

The objectives of these activities in this work package are:

9 Design and implementation of the semantic service system by including contextual
information, environment awareness facilities, multiple modals concept, and mixed
initiatives.

9 Design of the Home Appliance Ontology that complies with SUMO ontology.

9 Design and development of the recommendation system with service-oriented
concepts.

9 Development of APIs to support social network applications to interact with the
semantic system and energy consumption data sets.

To meet the requirements in Cycle 3 for the design of semantic system, a new architecture
that includes multiple layers and aspects was required. The design had to focus on the



,f;.,}, - Grant Agreement number: 224609

— —— SEVENTH FRAMEWORK
PROGRAMME

i DEHEMS Periodic Report

interactions between the machine and the human users as well within the internal system.
This led to the issue of which entity takes the initiative to start the interactions, and how to
determine where and when to end. The key activity is to clearly specify the required
components and features to allow it to become a mixed initiative interactive system.

Literature reviews on semantic service system and human computer interaction provided the
opportunity to incorporate the latest ideas into the project. Results were also exchanged with
other researchers in international conferences and workshops as a means of ensuring state of
the art.

3.3.3. Updated State of the Art

The concept of mixed initiative interaction was introduced to the design of semantic service
system in order to increase system flexibility and usability. The system, with its physical and
virtual sensors, is able to provide services which reactively respondt 0 uUuser s’
proactively assisting them in energy saving. A number of threads have been implemented to
monitor interactions between users and other subsystems in real-time, so the built-in
recommending system can reason over the collected data to provide appropriate advices.
The system also considers individual s
recommendations have been generated by the system. The whole process becomes a close
loop of interactions among the users, their surrounding environments (appliances and
weather etc.) and the system.

The system also needs to be accessible from the outside world. This is achieved by providing
a set of documented APIs, allowing the system to be reused. Each subsystem in the semantic
service is wrapped as a web service and has been published on the web. The data from
sensors have been formatted and is accessible to JavaScript Object Notation (JSON), a popular
format. In addition, each tip in the ontology has been extended and can be retrieved via web
services. The appliance ontology has been defined in Knowledge Interchange Format (KIF) to
comply with SUMO ontology to increase its reusability.

3.3.4 Approach

The effort in this period focused on developing the concepts and implementing a semantic
system for Cycle 3.

System design was supported by literature and investigations into existing similar enabling
technologies ensuring the new ideas and state-of-the-art technologies were introduced to the
last cycle. Meetings were held within the team in order to explore and exploit the ideas. The
design was documented, so the developers can follow the prescribed design concept to
implement the system. A number of criteria have been identified including flexibility,
proactiveness and reactiveness.

reque:

opi
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In the implementation, the system was tested by the developers and potential users. The
technologies used for implementation were evaluated to reduce barriers by adopting
different programming languages, incompatible systems, and communication protocols. The
system is integrated with other DEHEMS subsystems in order to provide a seamlessly
integrated system. The interface is being documented and published for other systems to
reuse.

3.3.5 Activities Implemented and Objectives Achieved

Existing web based systems were examined to understand best practices in designing real-
time interactive systems. The design of the system was discussed among members of the
team to exploit new concepts. The final output was introduced as a multi-layer architecture.
Appliance ontology was designed by involving a SUMO researcher in USA to assist in
modelling the ontology with KIF, since we were unfamiliar with the language and there is no
complier or interpreting engine to verify syntactic and grammatical inconsistency and errors.

All subsystems in the semantic system have been converted to services and their APIs are
published on the web to be retrieved or called by other software. Additionally the services
can be integrated with other systems.

We also conducted a number of tests on the services to ensure that the system behaves
based within design specification. Potential end users were also invited to test the system.

Other activities involved in this period include presenting the work of DEHEMS at
international conferences and workshops in order to seek improvements. These were
opportunities to exchange ideas with other researchers. Conferences include 2010 IEEE
Conference on E-Business Engineering, 2011 IEEE Conference on Computer Supported
Cooperative Work in Design, International Conference on Digital Information and
Communication Technology and Its Applications, DICTAP 2011, Dijon, France, 2011. See WP8
for more details.

3.3.6 Work Package Deliverables

D3.3 - Subsystem Design Document for Cycle 3

This deliverable is a report a mixed initiative intelligent system that employs a multi-modal
sensor system, a context awareness model, semantics, and service-oriented architecture to
provide real-time energy consumption and recommendations for positive behaviour change
on househol ds’ energy consumpt i oikine AnBiytieal
Process) to summarise large volumes of data generated from sensors into a set of meaningful
information for the intelligent system to reason. Service-Oriented Architecture is used to
model hardware and software components, in order that they can be composed flexibly to
meet the user and system requests. We proposed a new architecture that includes a number
of subsystems with a mixed initiative solution to provide required functions.

syste
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D3.12 - System deliverable for Cycle 3

The semantic system, based on the design reported in D3.3, was implemented using service
oriented architecture (SOA) and software frameworks such as OLAP, Jess and Protégé. The
main development language of semantic system is Java. The goal of this deliverable is to
report the functionalities of the semantic system and software components and packages
developed to enable these functionalities. The semantic system is composed of subsystems
known as “Intelligent Interactive System Context Aware Recommender System Group Rating
and Consensus System” ,along with information and knowledge sources provided by
summary data and ontology components. The intelligent interactive system provides users
with collaborative interaction functionality with semantic system in order to help semantic
system reduce uncertainty in reasoning process and diagnose underlying causes of abnormal
energy consumption in a more focused way. The context aware recommender provides
energy efficiency advice based on household current and historical energy consumption. The
group rating and consensus subsystem allows the households to rate energy saving tips based
on criteria such as degree of accuracy, timely and importance and it then rates the tips based
on group consensus in order to reflect balance of opinions in the overall rating. The semantic
system was developed, tested and then incorporated within DEHEMS main website.

3.3.7 Significant Results for the Work Package
The significant results for the work package can be summarised as follows:

9 The semantic service for Cycle 3 was designed. A new architecture, based on the
concept of mixed initiative interaction with multi-modal sensors, was proposed to
support system flexibility and to accommodate different types of information and
data.

1 The semantics service was implemented and is in operation alongside other DEHEMS
subsystems.

9 A draft version of Appliance Ontology has been developed and submitted to IEEE to be
considered as standard.

9 The subsystems in the semantic system have been designed and implemented as
services so they can be reused by the various software systems.

3.3.8 Next Steps

The focus of this period was to design and implement the semantic services to meet the
system requirements specified in Cycle 3. The semantic services can be enhanced by adding
more sophisticated intelligent algorithms to predicate the user behaviour in relation to
energy consumption, so optimised control recommendations can be generated.
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3.4 Work Package 4: Control Systems Development

3.4.1 Project, Cycle and Work Package Objectives

The purpose of this WP is to address 02.3 Service Broker delivery. To achieve this, the
objectives are:

T

T

Objective 1: Build a simulation model which enable various scenarios of the
householder to be evaluated and tested;

Objective 2: Understanding of the control laws that govern consumer behaviour and
how can this be changed;

Objective 3: Efficiency according to energy as a constraint function for the control
system;

Objective 4: Robustness and stability under operational conditions for the control
system;

Objective 5: Understanding of how use of the heuristic impacts control system
operations compared to conventional control systems techniques.

The WP is led by UCluj with USal as deputy. The creation of the algorithms and their
implementation were a collaboration between Cluj (control and identification algorithms,
dissemination, management of the working project WP4.), USal (design of the applications,
user interface), UR (modelling appliances), Hild (process interface, dissemination), UCov
(design of the applications, dissemination).

Cycle 3 tasks were defined as:

T

Physical Systems Modelling : create a model which enables various scenarios of the
householder to be evaluated and tested.

Designing the Control Laws : control laws will determine the functionality of the
system and will develop through the cycles, reflecting the objectives of each cycle. In
Cycle 3 - Refining the control system to take into account feedback from the end users.

Implementing the Control System: after the control laws have been designed, and
verified by simulation, they need to be implemented.

System Testing: Control System is be tested independently with sample data, and any
other required system will be simulated. The criteria for success will be based on the
system’”s abi | Houtpytaghirst the ghysitalrsystéms noagh u t
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3.4.2 Activities to Achieve the Work Package Objectives
In preparation for Cycle 3, the activities of WP4 were:

9 Physical systems modelling - the purpose of this is to create a model which enables
various scenarios of the householder to be evaluated and tested. The model was
iterated through the three cycles, incorporating progressively greater functionality. In
Cycle 3, to create the thermal model of the household and for experimental validation
of the model the solution that involved the usage of two temperature sensors (indoor
and outdoor temperature) as well as measuring the thermal energy consumption.
This approach is support the non-invasive requirements.

9 Designing the Control Laws - Control laws determine the functionality of the system
and were developed through the cycles, reflecting the objectives of each cycle. In
Cycle 3 the objective was to simulate the control system of model predictive control
(MPC). This used a type of control algorithm that permits the direct usage of the
nonlinear model of the process and constraints (linear or nonlinear). It can be
integrated relatively easy, including weather forecast information and the local time,
along with statistical data on user behaviour etc. To compute the control signal, the
algorithm uses a set of rules. It was also tested using solutions from a bank of models.
This offers extended possibilities for optimisation and increasing the stability of the
system. The algorithms are designed to permit estimation of the energy consumption
and average temperature of the external wall. The performance criterion for the
control strategy includesenergyc onsumpti on and the wuser

S C

3.4.3 Updated State of the Art

To optimise changes in behaviour, an energy monitoring system should offer the user
suggestions on the way in which energy consumption may be reduced whilst maintaining
comfort. At the same time, the system has to be sufficiently cheap, easy to implement and
non-invasive.

The main aspects taken into account in Cycle 3 were:

1 Modelling, development and adaption of the simulator to be used for conditions
imposed in the DEHEMS project i.e. non-invasive character and reduced costs of
implementation.

9 Testing of appropriate methods for parameters to identify the thermal model. Grey-
box models were implemented to provide efficient methods of identification.

1 Developing and testing solutions for the thermal model to estimate thermal
consumption, particularly the gas consumption.
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3.4.4 Approach

In Cycle 3 the simulator was adapted also for experimental identification of the parameters of
the model. Relatively simple models were used with a small number of parameters. These
models did not require a detailed description of the household features which are often
difficult to obtain due to the level of data needed.

A white-box model of a house was obtained using Energy Plus software. This proved test
identification, estimation and control.

For the energy consumption for heating (gas or other non electrical sources) the aim was to
avoid non-invasive and/or expensive solutions. This is possible using components of the
simulator for estimation of the energy consumption. A simulation application which had been
created previously was adapted.

3.4.5 Activities Implemented and Objectives Achieved

The main aim of WP4 has been the modelling and simulation of the houses (thermal,
appliances, lighting, comfort, etc.) to optimise energy consumption. The simulation model
estimates the overall heat loss and gain of a residential dwelling which can then be combined
with direct measurement of electrical usage and temperatures in the home.

The control system uses inputs data from: sensors (temperature, light, etc.); measurement of
appliance electric consumption; household audit (rooms, dimensions, occupants, appliances,
etc.); user preferences; user profile; external data (e.g. weather); appliance database, carbon
trading budget/allowance etc. Using this data and corresponding algorithms, the control
system can propose to the recommendations user, scenarios, energy and a carbon emissions
consumption profile.

To create a model that can be implemented within DEHEMS system, the objectives were:

I Build a simulation model which enable various scenarios of the householder to be
evaluated and tested;

1 Understanding of the control laws that govern consumer behaviour and how can this

be changed;

Efficiency according to energy as a constraint function for the control system;

Robustness and stability under operational conditions for the control system:;

1 Understanding how use of the heuristic impacts control system operations compared
to conventional control systems techniques.

E R |



,f;.,}, - Grant Agreement number: 224609

— SEVENTH FRAMEWORK
PROGRAMME

s DEHEMS Periodic Report

3.4.6 Work Package Deliverables

D4.3 Systems Model for Evaluation and Testing in Cycle 3

The main aim of WP4 Control Systems is the modelling and simulation of the houses (thermal,
appliances, lighting, comfort, etc.) and optimisation of the energy consumption. D4.3
presents the ideas which for the different strategies for implementations.

D4.6 Validated Control Laws for an Extended Model in Cycle 3

Control laws determine the functionality of the system and have been developed through the
cycles, reflecting the objectives of each cycle. The simulator has been useful in the
experimental phases of implementation in which has to be tested rapidly different solutions.

Model Predictive Control (MPC) uses a building model for optimisation purpose and
compared to other control strategies employs a mathematical, physically based model of the
controlled process, and can thus account for non-linear and complex interactions in multiple-
input-multiple-output systems.

D4.9 System Deliverable in Cycle 3

This deliverable describes the systems used in the thermal modelling experiments. To
evaluate energy consumption, different software environments have been developed over
recent years like: EnergyPlus, TRNSys, DOE-2, etc. Although many researchers, engineers and
architects use energy simulation software in the design stage to evaluate the energy
consumption of the building, these programs can also be useful in evaluating strategies and
measures implemented, for example, after an energy audit. One of the most used software
environments for energy analysis is EnergyPlus. EnergyPlus is a simulation tool based on
BLAST and DOE-2.1E and can be downloaded for free from www.energyplus.gov.

3.4.7 Significant Results for the Work Package
The work package aims are:

1 minimal costs of installation of additional equipment for measuring electrical and
thermal energy;

1 non-invasive in character i.e. avoiding the introduction of new equipment or
invasive operations such as temperature sensors inside a wall.

First variants of the thermal model were realised under the form of a detailed white-box
model. This took into account the constraints shown above, as well the challenge in obtaining
data on the thermal behaviour of the building. In the second stage the black-box and grey-
box models were evaluated.
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A white-box model of a house was used to test the identification, estimation and control
algorithms. The house was design using DesignBuilder software environment and tested in
EnergyPlus software.

The most significant results were published in journals or conferences proceedings:

T

= =4

modelling, experimental identification of the parameters of the model, model
predictive control and also solutions for the estimation of energy consumption (article
in Energy and Buildings journal —impact factor: 2.041);

changing the behaviour of the occupants through information about energy
consumption (conference articles — DAAAM 2010, ICREPQ 11):

1 comparisons with other similar users;

I comparisons with past consumption;

1 how the thermal consumption is changed if the temperature setpoint is

revised with one or more degree(s);
how the thermal consumption is changed by using different scenarios of temperature
set point evolution;

0 how the thermal consumption is changed if a model parameter is modified;

0 how the thermal consumption is affected by: weather, occupants, appliances;
the relationship between thermal consumption and comfort (thermal, visual, quality
of air);
thermal comfort and energy (conference articles — IFTOMM 2011, COMEFIM 2011);

a model for estimation of the building thermal losses in the different rooms of a house
using Matlab/Simulink;
control and experimental results (COMEFIM 11).

3.4.8 Next Steps

The following actions are planned for the period following the closure of the project:

T
T

]

proposals / participation in national and international projects;

development of non-invasive measurements (the measure of the electricity
consumption based on the signature load; the measure of the gas consumption using
an acoustic sensor; the measure of the water consumption using an acoustic sensor
etc.);

developed of the applications of the wireless sensors in this field;

developed of new identification and control techniques in the field of building energy
management;

better integrated supervisory control strategies to harmonise energy consumption and
environmental comfort conditions;

the use of the intermittent renewable energy or thermal energy storage;

the measurement of the electricity consumption based on the signature load;
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9 increase the number of PhD students in this field;

scientific papers;

the results of DEHEMS project will be included as chapters in courses and educational
books.

= =4

3.5 Work Package 5: Energy Measurement
3.5.1 Project, Cycle and Work Package Objectives

The energy monitoring and analysis forms the metric set that the control system is trying to
minimize. Energy metering on a device by device basis will provide insight into how energy is
consumed against the environmental and user desired conditions. The purpose of this WP is
to address 02.5 Service Measurement and the majority of activity will not be iterated
throughout the course of the project.

The WP objectives are:

9 the application of power line ethernet to the measurement of energy usage on a plug-
by-plug basis

9 easy toinstall energy meter that requires little or no configuration

9 pattern analysis to present information rather than data to the control system, on the
basis of causal components

9 create energy profiles of types of devices to benchmark the operational contribution
of various appliances in the home to the overall energy consumption

T creation of metrics that test people
to usage patterns

9 create a database of typical usage that shares statistics of similar households for use in
setting best practices and the socialization of those best practices

S a W

3.5.2 Activities to Achieve the Work Package Objectives

Cycle 3 of the project introduced the gas metering sensors to the field, otherwise there was
an effort to maintain the field equipment that was deployed in Cycle 2. The objectives that
have been maintained to support the Living Labs deployment are 2, 3, 5 and 6. These
objectives form the basis for data generation, collection and general analysis.

Also, commercialization began during this time with a product called Energy Hive being
produced and sold into live projects.

Objective 1: Application of Power Line Ethernet to the Measurement of Energy Usage on a
Plug-By-Plug Basis
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Only bench models and research was carried out for power line ethernet. Plug level metering
was deployed via Zigbee devices that incorporated plug level control and switching.

It was our finding that powerline networking (PLN) is probably not feasible for the
measurement of electrical usage at the egress, near the meter, as plug sockets do not exist in
most cases. To install BPL in this location would require a trained electrician and it would not
be financially viable. This does not preclude the use of powerline networking for appliance
level metering where we believe PLN is of most value.

Further feedback from Plug level monitoring in Cycle 2 revealed:

9 end users found the information from appliances interesting; however only effective
for a few large consuming devices like refrigerators and washers

9 the desire to have plug level switching was high before the experience; however
almost no one used it and saw little benefit after the experience

9 cost outweighed the benefit - the extra £20+ per plug was not seen as valuable. Target
price would need to be in the single digit pounds in order to have widespread
adoption

Objective 2: Easy to Install Energy Meter that Requires Little or No Configuration

A complete end to end system has been delivered that measures total electricity
consumption for a household and a single point temperature reading. The system is
composed of a current transformer (CT) sensor wirelessly linked to a display
unit/temperature sensor and then interfaced with a data router so that readings are relayed
to a central database in more or less real time.

The following shows the physical implementation of the system as a series of pictures for
Cycles 1 and 2. Subsequently, the commercial design of the product can be seen. This reduces
the cabling to a single Ethernet.

The complete system installation has been tested by non-technical end users and has been
shown to be easy to self-install with the final improvements being incorporated into a
product design.
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Figure 5 Circuit board for the data gateway device based on the Infineon processor
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Figure 6 Rear of data gateway board showing available ports.

Note ports: DC power in, 2x USB ports and 5x RJ45 ethernet ports capable of 10/100 Mbps speeds.

Figure 7 Gateway: transmits energy data from compatible Efergy /Current Cost clamps via
internet

Objective 3: Pattern Analysis to Present Information Rather Than Data to the Control
System, on the Basis Of Causal Components

No new elements were delivered as a part of Objective 3, however architecture has been an
iterative area with new options for integration of temporal data.

Objective 4: Create Energy Profiles of Types of Devices to Benchmark the Operational
Contribution of Various Appliances in the Home to the Overall Energy Consumption

This objective has been supported by the work done in WP5 for appliance monitoring, with
full results found in WP7 analysis.
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Objective 5: Creation of Metrics that Test Awareness of Energy Consumption as they Relate
to Usage Patterns

The key metric t hat S being used to
spent/saved on energy bills. CO2 metrics have been problematic as it has been shown that
the vast majority of people do not have a reference point to compare their contribution to
CO2. A more complete view of this test has been done in WP7 results for Cycle 3.

Objective 6: Create a Database of Typical Usage That Shares Statistics of Similar Households
for Use in Setting Best Practices and The Socialisation of Best Practices

Significant work has been done to accommodate the data that collected during the project,
including the use of advanced techniques in column-wise data base stores. This area of
research could emerge as very important to the database research community as there seems
to be a move towards looking to the future of database technology past relational techniques
that dominate the field. Sensor data and large scale Internet sized problems seem to be
showing the way.

Aggregation of data and statistical calculations have been provided as output from WP7.

3.5.3 Updated State of the Art

See above.

3.5.4 Approach

See above.

3.5.5 Activities Implemented and Objectives Achieved
See above.

3.5.6 Work Package Deliverables
Deliverables for this WP have been completed in previous periods.

3.5.7 Significant Results for the Work Package
See above.

3.5.8 Next Steps
See WP6 —Section 3.6.8

highl
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3.6 Work Package 6: System Integration
3.6.1 Project, Cycle and Work Package Objectives

WP6 brings all of the constituent semantic sub-systems together and will build common

components for use in the semantic layers such as the core management, communications

manager, parser and service orchestration. This work package will work alongside WP4 and

WP5 to support software construction and maintain standards for implementation. As the
development occurs within the Living Labs, this work package will operate the technology

that is required. The purpose of this WP is to support the deliveryofallof t he pr oj ect’
To achieve this, the specific WP objectives are:

Objective 1: Establish standards for coding

Objective 2: Maintain code repository for the project

Objective 3: Operate and support the infrastructure for use within the Living Labs
Objective 4: System design

Objective 5: Development of the common software components for other work
packages

E R

Cycle 3. objectives are to mainly support the system from the developments that occurred in
Cycle 2, with some enhancements to cover gas metering and integration of WP 3 and 4
systems. It is also an objective to begin to look at commercialization and lessons learned that
can be built on for subsequent research and productisation.

3.6.2 Activities to achieve the Work Package Objectives

Cycle 3 of the project is focused on the delivery of a system into the Living Lab environment
to measure savings over a 3 month period. Also data gathering for gas metering was
completed by USAL, therefore WP6 supported the integration of gas data into the data base
and web layers. Integration and operation of WP3 & 4 components was done through data
export and transmission to the platforms in UR and leAT. Cycle 3 has been successfully
deployed as a system to end users.

The Cycle 3. system collects sensor data from households and presents analysis and real time
data back to end users through a web based interface for the purpose of changing behavior
patterns towards energy efficiency. Cycle 3 includes plug level metering, gas monitoring,
semantic feedback and more detailed analysis on individual usage in the household.

The foundation was laid for a commercial gateway in that the protocol deployed on the radio
receivers is compatible with Current Cost transmitters. This is a practical design gain and a
commercial readiness enhancement, because there are 450,000 Current Cost sensors already
deployed within the UK. In addition testing has been done with additional simulation to show
interval data analysis as well as energy readings from smart meter registers.
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There is an API that was exposed to allow for Facebook integration in a secure and permission
based way. Enhancements to the user interface were built under the direction of WP2
guidance.

3.6.3 Updated State of the Art

The state of the art in system integration has not changed significantly since Cycle 2. There
are some incremental benefits in the increased CPU and disk performance of servers
employed in this area, but were taken into consideration when the initial state of the art was
compiled in June 2008.

There have been no major network advances in the state of the art since last report except
for new low power bluetooth radio that has an extended range, which is becoming market
ready in the next few months.

Google power meter since closed Power meter being discontinued without much explanation.
Our guess is that utilities were not interested in working with Google do to privacy concerns
and public perception. Microsoft has also announced that HOLM, a similar service would be
closed in 2012. We think that this is due to the lack of take up for Microsoft rather than for
the same reasons Google’' s effort failed.

Hildebrand has launched a service called Energyhive that is a rival to Google Power Meter and
is developing relationships with smart meter, energy retailers, real time display companies
and utilities to sell the solution. There are two contracts that have been won as a result, 1)
London Borough of Camden social housing contract for heat metering into 2,000 homes and
2) Ausgrid’ s Smart City, Smart Grid roll

Continued meetings have been conducted with leading global smart meter suppliers (names
withheld) to understand the developing landscape of smart meters. Senior executives (COO
and MD level) have given us access to their product roadmaps, customer feedback (utilities)
and predictions of how smart meters will roll out. The conclusions were that smart metering
will take quite some time to deploy and be very focused to the needs of utility companies.
There also may be a strategic positioning by mobile operators to provide the data
connectivity in such a way as to eliminate the wired local loop for voice telephony services.

The UK data communications carry (DCC) formation is progressing slowly, with DECC and
OFGEM working on a regulatory framework for the license of a utility data aggregator. This
programme lacks ambition and is a focal point for the flaws in Government policy on
explaining customer benefits for smart meters, trust and security and who is paying for such a
system.
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Hildebrand was singled out as developing an innovative and new technology platform for
smart metering data management by IBM. Hildebrand featured in advertisements by IBM in
being able to solve a critical problem of scale in smart meter data capture and analysis. The
ads have featured in the Economist, The Spectator, the Times Eureka magazine, the Financial
Times and other global publications. These ads continue to run.

Hildebrand also has a permanent showcase of the DEHEMS system and Energy Hive within
the IBM lab facilities at Hursely. There are 800 visitors per month through the facility which
will be given a demonstration of the system. Further plans to extend to Austin and Bejing are
underway.

The EPIC project (FP7 CIP funded) will be using elements of DEHEMS to show how energy
plays a role in smart city solutions.

3.6.4 Approach

The approach has remained the same for this WP, which is to implement requirements,
mainly from WP2 and work with the developers of software in the other work packages to
operate the DEHEMS system.

3.6.5 Activities implemented and Objectives Achieved

Objective 1: Establish standards for coding

General coding standards have been established, some are dependent on the language used
for implementing the code. The languages that are currently in use are perl, PHP, C, C++, SQL,
Javascript, HTML and Java.

Now that general architectures and components have been identified, more specific coding
standards can be put into place for future work products.

Licensing guidelines have been established in Deliverable 6.5 with an open BSD License being
the preferred scheme. However, where bound by previous licenses or if copy-left mechanisms
are desired GPL can be used. LGPL is an option for a library modules that may be published
for inclusion in other products or projects.

Objective 2: Maintain code repository for the project

There is a repository for code located within SVN at http://svn.dehems.org/repos/dehems. A
user name and password must be granted in order to work with code. Access can be granted
from Hildebrand Technology Limited contacts.

Subversion (SVN) is a commonly used code repository system that has been used on tens of
thousands of open source and commercial software projects. It has been an interesting
finding on the limitations that SVN has posed, especially around the future dissemination of
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code and the management of code contributions. A new repository system GIT was put into a
trial however was not widely adopted by the consortium.

Anonymous data is going to be made available through Energy Hive (www.energyhive.com)
on a permanent basis with a copy left attribution.

Objective 3: Operate and support the infrastructure for use within the Living Labs

Five servers have been deployed to host the infrastructure for both the Living Labs and the
research platforms. They are being operated by Hildebrand Technology and have a
configuration which is highly available. They are being hosted at Manchester MDDA. There
are also replicants of the infrastructure in Bulgaria and an analysis platform in leAT with live
data. These servers have been decommissioned and repurposed for other research activities
as a close to the project.

Local servers for Bulgaria and servers deployed for Hypertable DB experiments were deployed
by Rousse. They have written APIlIs to
datastore as well as aggregation code. Aggregation code is important, because in the current
wave of NoSQL databases, they all lack summary functions that make them suitable as
analysis platforms. The contribution back into the Hypertable code base plus the publication
of a working paper should open up a considerable number of opensource database projects
to the issues and solutions around aggregation. This research will continue along with more
work in embedded databases to be used in a distributed architecture.

Two database servers are used with separate copies of the readings being placed in each to
test different storage mechanisms. Three web type servers are acting a front ends to views on
the data, receivers of readings from the customer premise equipment and managing the flow
of data. The infrastructure implements the logical system diagram as shown.

Nagios, an open source monitoring and management system is used to alert for failure
conditions.

exten
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Figure 8 Logical systems diagram of the DEHEMS Cycle 1 deployment

Objective 4: System design

Cycle 1 implementation is taken from the UML diagram below that defines the high level
systems architecture. The scope was increased for practical purposes to implement User and
System Admin in the Ul, Business, Object and Physical layers.

Dashboard User Interface Mobile User Interface Social Networking Adaptors

<<acchssss <<acgess>> Lo icaccesss>
Sy [ Lt
End User Services
e e Y
<<aCCess>> <<aCCess>>
H <caccess>>] :
N N — ¢
Representation & Reasoning System Household Model Database Data Extraction Engine Pattern Analysis Engine Data Capture Engine (Server)
<<atcass>y < <a0088555 | <<a0eass>>
i A
<<aC0eS5>>) T : - Lt H
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Figure 9 UML diagram of the DEHEMS system
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Third party packages and languages were used for components. These were selected on a
preferred basis of open source, robustness and fit for purpose. The following list shows the
details:

9 operating systems: Linux Centos 5.2 (32 bit for application servers, 64 bit for
databases), for data collector, openWRT rev1112.

database: MySQL 5.0.45 (64 bit), memcached 1.2.5-2 (64 bit)
web/application servers: Apache 2.2.3 (32 bit)

E

application server language: perl 5.8.8 (32 bit), PHP 5.1.6, ModX
9 browser: Firefox 2/3 (preferred), Safari 3, IE 7+

User Interface Layer: The end user interface was designed for use in a web browser, with data
updating into dynamic graphical areas. Flash was used for the dials and other rich controls as
it was suggested from Cycle 1 that Flash would provide a better user experience. Flash was
combined with other AJAX methods to retrieve data. Two areas were implemented, the
Dashboard and the User&SystemAdminUI.

The User&SystemsAdminUl implements registration, password changes, authentication,
entitlement and profile management. Registration is done by end users without the need for
administrators to pre-configure hardware on a user by user basis. The user interface
requirements were given in WP2 and the design input was given from the WP2 group.

The dashboard functions implement the end user requirements for showing power and
comparatives to others in the Living Lab in real time. The dial data is updated every 6 seconds
and implemented with easing on the dials so that an analogue feeling is created. Other data
on the page is refreshed on page reload.

Status information on hardware performance is displayed in the top right with a green
indicator showing that the data gateway and data sending are occurring. The status lights
update every 5-10 seconds on a change of state. If red indicators are shown, trouble shooting
tips are displayed.



D E H E M S Grant Agreement number: 224609
& DEHEMS Periodic Report

- ey gy - #-.’\-I—I

w Buarem el

425 47 KR b

e e S

<l Ep

B 3
T s

W | &=

of.

dprgn Dughs L g Thy Landh

aiwe o g acuee

il

et L R T F
wilngd W S o et T e

= s COapig LR _ . TR ]
w ikl T e
—

Figure 10 Energy dashboard with a revised design for Cycle 3.
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Figure 11 Timeseries graphs showing household usage compared to other households.

Note that the the check boxes and drop down filter data on dimensions that are similar to
your household.

Consumption data collection: The data collection layer was augmented by plug level metering
implemented with Zigbee sensors. Also the display component was tested as an optional
element in the home to see what impact display verses no display might have.
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Figure 12Pass through plug measuring appliance level usage.

Objective 5: Development of the common software components for other work packages
Common software components have started, especially in the area of platform and protocol
implementations. Web services interfaces can be used within other server platforms. APls
were exposed to systems and will be further developed with security and usability in mind.

3.6.6 Work Package Deliverables

D6.3 System Deliverable for Cycle 3: The system has been delivered for Cycle 3 with the
requirements and support infrastructure required. There has been no deviation from plan in
this deliverable.

D6.4 System documentation: The system documentation has been delivered and will be
relevant to the continued development of the system by others.

3.6.7 Significant Results for the Work Package

A very functional and stable system has been delivered and there has been a lot of interest in
expanding user base to bring benefits to a larger number of people. We have also uncovered
some interesting areas to research due to the practical limitations of current technology.

These areas include:

9 scalability to millions of households, the ability for a centralized system to collect
analyze and provide data via an Internet based web service

security models to enforce privacy, legitimacy of data sources and rights to consume
computational languages to take advantage of the tiered data system that has been
designed

ability to handle locally generated energy as well as grid energy

viewing usage at an individual level

= =

= =
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In this cycle we tested our architecture for integrating intelligent systems within the data
platform with success. We also showed through the Facebook application the power and use
of APIs to access data into various 3™ party systems.

3.6.8 Next Steps

Next steps in integration are the further commercialsation of the technology, making it ready
for deployment.

Research topics of interest continue to be database related with stream processing and
distributed databases that can work in a cooperative way with the large central system we
have developed.

There will be an expanded use of the system for other projects, both research and
commercial, looking at the effectiveness of our system in energy reduction.

3.7 Work Package 7: Living Labs Validation and Analysis

3.7.1 Project, Cycle and Work Package Objectives
The objectives of WP7 are:

91 Establish of a series of Living Labs across Europe, investigating usage impact of the
DEHEMS through three iterative cycles;

9 Active participation of European residents from diverse settings in the Living Labs;

9 User generated evidence base to inform system development;

9 System usage data to inform system evaluation.

Previous periodic reports have focussed on Living Lab activity to implement Cycles 1 and 2
(O3 Living Labs Validation - tasks 7.1-7.3) and analysis of system usage data from the first 2
cycles (O4 Living Labs Analysis - task 7.4). This final periodic report focuses on the 3 (and
final) cycle and its outcomes.

This review concentrates on the following work package objectives for Cycle 3 which were
refined in discussion with the EC Reviewers (Dec 2010):

=

Enhancement of the DEHEMS system to respond to feedback from Cycle 2 users

Implement additional (planned) system features —including gas monitoring

9 Collection of data from 250 participating households within 5 Living Labs in the UK and
Bulgaria over a 3 month period

1 Analysis of qualitative and quantitative data from users

]
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Delivery of Cycle 3 work package objectives has required contribution and work input from a
number of work packages:

WP2 - identification of user requirements and system architecture

WP5 - development of energy measurement metrics

WP6 - integration of diverse sub-systems

WP7 - generation of system usage data to be analysed along with survey & focus group
data

E N W N

In order that each cycle objective is achieved, WP7 iterates four tasks:

7.1 Third Party Agreements to Enable Living Lab Implementation — this was largely
implemented in Cycles 1 and 2. There were 3 types of agreement:

9 Agreement between Living Labs and the relevant housing provider
9 Agreement between Living Labs and individual participating household
9 Agreement between Living Labs and electricity supply companies (Bulgaria only)

7.2 Living Lab Community Engagement —again, this was largely implemented in Cycles 1 and 2
through community marketing (7.2.1), development of a network of community champions
(7.2.2) and user training (7.2.3). However, this community development work was further
enhanced during Cycle 3 by the addition of the following community features:

9 Engagement of users through social networking
1 Community incentive scheme trial (Energy Team Challenge)

The intention had been for all Cycle 2 households to continue with the project in order that
long-term data on energy consumption could be generated. In practice, a few Cycle 2 users
were unable to continue due to changes in household circumstances. These users were
replaced in order to maintain the total number of participants. Existing users provided
assistance in engaging and supporting these new participants.

7.3 Living Lab Operation — this deliverable was broken down into implementation and
support. The action objectives relating to Cycle 3 operation built on those of Cycles 1 and 2
and included:

9 Retention of Cycle 2 participants
Recruitmentofnewp ar t i ci pants t-wutre’pl ace any “drop
 Managing participants expectations & communications during the period between Cycles

2and3

=
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Preparation of guidance materials for the new gas monitoring equipment (for both
households & installers)

Survey of partici pant s’ households to i dentify
Retraining of installation teams & testing of new equipment

Equipment installation

Maintaining of engagement of Living Lab users in interacting with the DEHEMS system via
the web user interface

Recruitment of Living Lab users for social networking engagement

Recruitment of Energy Team Challenge participants

Providing user support — including re-flashing data collectors to increase battery life and
other home visits as necessary to rectify any faults

Undertaking online survey & focus groups

Maintaining user engagement through promotion of energy usage/saving issues.

7.4 Living Lab Analysis —the research questions for Cycle 3 were defined in Section 4.3 of D2.5
(User Requirements report for Cycle 3). They are:

To what extent can the DEHEMS Cycle 3 system contribute to users' changing their
behaviour resulting in reduced energy consumption and what are the key factors in the
DEHEMS Cycle 3 system that determine its effectiveness in encouraging the end users to
change their attitudes and behaviours regarding energy use?

In what ways and to what extent can community dynamics influence motivations to move
more towards more environmentally motivated behaviours?

What are the key factors that affect engagement over a longer period of time and allow it
to be maintained? Are there barriers?

What are the key factors in the DEHEMS Cycle 3 system that affect acceptability to the
end users?

How important is it to measure gas consumptions besides electricity? In particular, how
acceptable are estimated gas usage fi
Online social networking - how effective is the use of online social networking in getting
users engaged in DEHEMS and how does this compare with engagement of users who are
not involved in online social networking.

To what extent has DEHEMS encouraged users to become more involved in their
communities, both online and off-line?

Is CO2 trading the 'right way' forward in order to achieve the objectives of the DEHEMS
project?

To what extent can the DEHEMS carbon trading model engage users, and how is this likely
to support the creation of a CO2 trading market place or support trading activity that will
encourage absolute CO2 reduction?

To what extent has the technical apparatus of the DEHEMS system become
'domesticated' in the homes and home life of the Living Labs participants, and how is such

S
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domestication affected by individual's attributes (including gender, age group, and
household role)?

45



3.7.2 Activities to Achieve the Work Package Objectives

Task Sub tasks Cycle 1 activities: UK Living Labs only: Cycle 2 activities: Bulgaria & UK Living Cycle 3 activities: UK & Bulgaria
Bristol, Manchester & Birmingham Labs: Bristol, Manchester, Birmingham, Living Labs: Bristol,
Plovdiv & Ruse/lvanovo Manchester, Birmingham,
Plovdiv & Ruse/lvanovo
T7.1 Third Party None Agreements put in place between local As Cycle 1. In addition, the metering/wiring | As Cycle 2

agreements to
enable Living Lab
implementation

DEHEMS lead and:
- the housing provider;
- individual households

configuration in some households in
Bulgaria required agreement with the
electricity suppliers

T7.2 Living Lab
Community
engagement

7.2.1 Community
Marketing

Awareness raising in the community of
the issues addressed by DEHEMS and the
opportunities available from
participation:

- presentations to community
organisations and leaders

- focus groups with participants

As Cycle 1. In addition, assessment of the
readiness of Living Lab users for social
networking engagement through DEHEMS

As Cycle 2. In addition the
following were introduced:

- all users were offered access
to energy consumption data via
Facebook

- Energy Team Challenge:
groups of 5 homes competing
for monthly incentives for
energy saving

7.2.2 Developing a
network of
community
champions

Resident champions established in each
location to fulfil both a marketing and
support role

Cycle 1 users to assist in engaging /
supporting new participants for Cycle 2

Nearly all Cycle 2 users
continued to Cycle 3. A few
participants dropped out due to
changing household
circumstances and these were
replaced.

7.2.3 User training
needs analysis and
preparation

Development work with the local
champions and qualitative research with
residents specified requirement for
training for users

Knowl edge of users
in Cycle 1 used as the basis for developing
briefing/training material for Cycle 2. Some
changes resulting from different equipment
configuration

As Cycle 2. In addition, guidance
developed for users & installers
of new gas monitoring
equipment
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T7.3 Living Lab
Operation

T7.3.1 DEHEMs
household
implementation

Recruitment

Pre-installation survey
Equipment testing

Training for installers

Installation

Training for users

Check that Dehems equipment is
continuing to transmit and
undertake follow-up action

E I I

As Cycle 1. Pre-installation survey was not
carried out in Cycle 2 as a result of
understanding gained in Cycle 1

As Cycle 2. In addition,
introduction of gas monitoring
in some UK homes required
survey of gas meters to identify
ones compatible with gas
monitoring equipment.
Installation of gas monitoring
required specialist skills
provided by Salford University

T7.3.2 DEHEMs
Support

9 Establish support procedures (3
levels)

I Manage customer support
requirements

Record support requests & action
taken

As Cycle 1. Considerable support activity
required to maintain users online resulting
from clamp unit battery fault

As Cycle 2. As most users had
been involved with DEHEMS
since Cycle 2, the requirement
for user support was reduced
for Cycle 3. But technical
support required to re-flash
data collector units to increase
battery life

T7.4 Living Lab
Analysis —lead
by Salford
University

T7.4.1 Living Lab Undertake survey with all users As Cycle 1 As Cycle 2 —online survey (using
system development | Undertake initial focus groups —to the same research tool) & focus
feedback loop gather feedback on Cycle 1 groups.
' Undertake second fgcus group —to Preparation of Quantitative and
test use case scenarios for Cycle 2 Qualitative Data Analysis Report
M Cycle 1 review (D7.5) (D7.7 Appendix Il)
 Quantitative & qualitative data
analysis & report
T7.4.2 Knowledge Uses information gathered during As Cycle 1 As Cycles 1/2

base development

household survey. Open to academic
researchers and other EU projects —via
www.dehems.org

Table 3 Tasks, Subtasks and Related Activities to Achieve WP7




Figure 13 WP7 Tasks, Subtasks and Activities

WP7 has been managed though a User Group which has meetings every 2 weeks to maintain
progress, identify and resolve problems and record progress. In addition to Living Labs, this
group includes representatives from other work packages to ensure a two-way information
flow between technical development and users.

3.7.3 Updated State of the Art

As was reported previously, the project has demonstrated that an action research model is
applicable within an energy management context. Specifically, that motivation towards home
energy management predisposes respondents to becoming engaged in the project, helping to
shape it and contribute to its ongoing development through the establishment of dialogue
with the project team.

See also revised deliverables D7.3 and D7.4.

3.7.4 Approach

As mentioned above, WP7 incorporates the live testing environment and the user-facing
element of the DEHEMS project and sits between the user-requirement activities of WP2 and
the evaluation and reporting technical activities of WP8. The approach taken over this
reporting period has been to consolidate the relationship between Living Labs and
participating households in order to (a) try to ensure that users remain engaged with the
project to ensure continuity of energy consumption data, and (b) to develop the community
aspects of Cycle 3. Living Lab participants in the UK & Bulgaria have continued to provide a
test-bed for the DEHEMS methodology and an iterative feedback mechanism allowing the
system to be improved and refined for subsequent cycles. In addition, data has been
collected, both directly and via questionnaires & focus groups, on the usability of all aspects
of the project. This extends beyond the technical solution to include the installation of
equipment, training and support, communications and research processes. The approach
taken has not made any assumptions about usability and users have been encouraged to
critically assess their experience.

Full details of the research methodology are contained in Appendix Il of D7.7.

3.7.5. Activities Implemented and Objectives Achieved

The focus of Cycle 3 has been on maintaining user engagement with the project over the
period between the end of Cycle 2 and the end of Cycle 3 (8 months). This has included
providing technical support. In addition, Cycle 3 has seen the introduction of new monitoring
equipment and engagement techniques. Particular achievements have been:

9 Retention of nearly all Cycle 2 participants
1 Managing communications with users over an 8-month period
1 Re-flashing data collector units to increase battery life
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Installation of gas monitoring equipment in 30 homes in the UK

Setting up and maintaining the DEHEMS Facebook application
Implementation of the Energy Team Challenge community incentive scheme
Achievement of 85% response rate to the online Cycle 3 survey.

Total of installations across the DEHEMS programme are shown below:

Living Lab Number of DEHEMS | Number of DEHEMS | Number of DEHEMS
Cycle 1 installations | Cycle 2 installations Cycle 3 installations

Manchester | 20 59 56

Birmingham | 19 46 43

Bristol 19 47 55

Plovdiv none 50 50

Ivanovo none 36 50

Others 4 2

Total 58 242 256

Data collected during Cycle 3 combines quantitative and qualitative data elements from the

Table 4 Total of installations across the DEHEMS

following sources:

=4 =4 -4 -4 -9

Participating household energy usage as monitored by the DEHEMS system
Results of user surveys conducted by all Living Labs

Transcripts of focus groups conducted by all Living Labs
Other feedback from users recorded by individual Living Labs
Records of User Groups and other meetings.
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3.7.6 Key findings in Cycle 3: A Summary from D7.7

The quantitative and qualitative analysis in D7.7 Appendix Il is drawn from survey responses
from 183 users, 5 focus groups with a total of 40 participants and energy data analysis from
all participating households. Set out below are some key findings with reference to the
research questions.

1. To what extent can the DEHEMS Cycle 3 system contribute to users' changing their
behaviour resulting in reduced energy consumption and what are the key factors in the
DEHEMS Cycle 3 system that determine its effectiveness in encouraging the end users to
change their attitudes and behaviours regarding energy use?

Using the evidence of the energy consumption figures alone, it is not possible to conclude
that DEHEMS Cycle 3 users have used less energy as a result of participation in the project.
This is because Cycle 3 came after most users had already been involved in the project for
over 6 months and had already demonstrated a significant reduction in energy consumption
in Cycle 2 (see D7.6 Appendix Il). Additionally, given that the same users were retained, it was
not possible to start Cycle 3 with a period during which users could not view their energy
monitoring data in order to establish a baseline against which subsequent energy usage could
be compared, as in Cycle 2. However, the key point about the DEHEMS Cycle 3 system, was
that it included some new interventions which can be reviewed because a number of
experimental groups were established with different equipment configurations and different
community contexts. These included appliance monitoring, remote display, gas monitoring,
access to energy monitoring on Facebook and variation of community involvement (Energy
Team Challenge). Full details of the impact of these interventions is shown in D7.7 Appendix
I, but it includes reductions in household energy consumption and development of energy
saving behaviours. Additionally, t her e i s al so evidence

participation in the project itself changes

2. In what ways and to what extent can community dynamics influence motivations to
move more towards more environmentally motivated behaviours? And To what extent has
DEHEMS encouraged users to become more involved in their communities, both online and
off-line?

Over 40% of the DEHEMS questionnaire respondents shared monitoring information with
other people, suggesting that participation is in itself a prompt to influence others towards
more environmentally motivated behaviours. The extent to which community dynamics might
play a part in this process can be investigated by considering how the five different Living Labs
already existed as communities. This differed. lvanovo, for example, included many people
who worked at the Universityof Rousse and Bri stol’ s Living

West Media Centre. Manchester, however, was composed of a range of households. There is
some evidence that the Living Labs which were stronger existing communities were more

of

Lab

a
L
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likely to share information about energy consumption and their participants more likely to
move towards greater environmental motivations. This is particularly striking in Ivanovo
which showed the greatest number of participants who actively compared results with others
and found it useful and the greatest reported shift in motivation from cost to environmental
as a result of DEHEMS. Whilst it is not possible to conclude that motivation change occurs as a
direct result of information sharing, it is likely that people will be more inclined to change
their viewpoint if others around them are also doing so.

There were aspects of Cycle 3 which attempted directly to influence community dynamics.
The results of these suggest that:

9 Linking energy saving performance between different households by creating teams
(Energy Team Challenge) may impact on individual behaviour but the DEHEMS results are
not clear

9 Providing opportunities for people to discuss energy monitoring through Focus Groups is
valued by participants

1 Creating online communities through social networking increases information sharing and
DEHEMS Facebook users tend to consume less household energy than non-Facebook
users.

3. What are the key factors that affect engagement over a longer period of time and allow it
to be maintained? Are there barriers?

Most DEHEMS Cycle 2 users remained engaged with the project until the completion of Cycle
3. For most users, this involved a period of ten months continuous participation. Analysis of
gualitative feedback provides evidence that most users valued the experience, despite some
of the technical difficulties associated with the equipment (e.g. battery failure). There were
some users that dropped out over this period and broadly speaking these fell into 2
categories: households where circumstances changed and key people were no longer
available to be engaged with the project, and households where equipment consistently
failed to perform or interfered with existing broadband connectivity. There is little evidence
that support activities provided by individual Living Labs impacted on long-term engagement.

4. What are the key factors in the DEHEMS Cycle 3 system that affect acceptability to the
end users?

Most users (80%) reported that they had no issues or concerns about using the DEHEMS
equipment in their homes. Those that identified issues focused on the following concerns:

9 Equipment faults - primarily data collector battery life and appliance monitor signal failure
in larger homes
1 The energy consumed by the monitoring equipment itself
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9 Broadband interference — some users reported that they felt the DEHEMS equipment
adversely affected their broadband connectivity.
9 Dashboard complexity.

Feedback on Cycle 3 dashboard features was positive and indicates that u s e prima®y
interest is seeing how their own energy consumption changes over time rather than
comparing their energy consumption with other homes.

Focus Group evidence suggests that simple, unobtrusive monitoring equipment is preferred
and that the benefits of additional detail available on the dashboard may be negated by the
need to log on to a website to view, as opposed to viewing a remote instant display unit.

5. How important is it to measure gas consumption besides electricity? In particular, how
acceptable are estimated gas usage figures in influencing users’ behaviours?

Users were asked how the DEHEMS experience had resulted in a change to their gas usage.

Just over a third of the total number of respondents (36%) reported that they were more

careful with gas consumption, which is far in excess of the number of users with gas

monitoring installed. This supportsone of thi s report’s overall f
“DEHEMS effect” whereby there is a raised aw:
simply as a result of participating in the project, without necessarily using the DEHEMS system

to access energy usage data.

With regard to the acceptability of estimat ec
present time, there is no data available to answer this question. It is intended that further
work will be carried out on the gas estimation model in order to produce results.

6. Online social networking - how effective is the use of online social networking in getting
users engaged in DEHEMS and how does this compare with engagement of users who are
not involved in online social networking?

Creating access to DEHEMS energy monitoring information through a Facebook application
has provided useful feedback on how online social networking can impact on engagement.
The results show a number of findings:

9 Facebook users were more engaged with DEHEMS than non-Facebook users (77% viewed
their energy data on Facebook during Cycle 3 compared with 35% of all DEHEMS users)
1 DEHEMS Facebook users came from a wide spread of agegroups—i ncl udi ng over 5
9 Facebook users were more likely to engage with other people in discussions about energy
consumption than other DEHEMS participants
9 Facebook users consumed less household energy than non-Facebook users.
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7. Is CO2 trading the 'right way' forward in order to achieve the objectives of the DEHEMS
project?

A Carbon Trading Working Group was set up early in Cycle 3 to consider how to implement
this aspect of the project. It was concluded that carbon trading per se is impractical on such a
small scale and where there is not a genuine trading situation. It was therefore decided to
adopt an incentives based focus —hence Energy Team Challenge.

8. To what extent can the DEHEMS carbon trading model engage users, and how is this
likely to support the creation of a CO2 trading market place or support trading activity that
will encourage absolute CO2 reduction?

The system implemented was incentive scheme rather than a carbon trading model. Hence it
is only possible to comment on how DEHEMS Energy Team Challenge might inform the
creation of a CO2 trading market place or support trading activity that will encourage
absolute CO2 reduction. Analysis of questionnaire responses about Energy Team Challenge
enables us to draw some conclusions:

9 Users reported that participating in a community-based challenge is just as effective a
means of promoting behaviour change as actually receiving an incentive

9 Participation in a community-based challenge makes users much more likely to view their
energy monitoring data (86% of Energy Team participants viewed their data on the
DEHEMS dashboard compared with 35% of all DEHEMS users)

1 Most Living Labs did not bring their teams together showing that the above positive
engagement effects can be achieved with virtual communities.

9. To what extent has the technical apparatus of the DEHEMS system become
'domesticated’ in the homes and home life of the Living Labs participants, and how is such
domestication affected by individual's attributes (including gender, age group, and
household role)?

Just under 3 out of 4 users found the DEHEMS system straightforward and easy to use. This
suggests that essential elements of the Cycle 3 system — i.e. energy monitoring equipment
and visual online display - are largely acceptable, although comments suggest that there is
room for design improvements. In terms of how people conceptualise the DEHEMS system,
there was a stronger tendency towards seeing the system as being like a DVD or satellite TV
box than being like domestic technologies (central heating system or washing machine). This
suggests that the DEHEMS system is seen as something new and different rather than as
something domestic or familiar.
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3.7.7 Work Package Deliverables

During this reporting period, the following deliverables have been completed:

D7.7 Project Cycle Analysis report for Cycle 3 — evaluation of the implementation of the
project Cycle against its objectives based on usage data, user surveys and end of cycle user
focus groups.

The following deliverables have been updated:

D7.3 Operation of the Living Labs — enabling assessment of behaviour change impact from
DEHEMS.

D7.4 European Household Energy Use Knowledge Base — detailed quantitative information
on the day to day, energy decisions of European citizens, on a service by service basis.

3.7.8 Significant Results for the Work Package
For full details see Section 3.7.6 above and also D7.7 Appendix II.

3.7.9 Next Steps

D7.7 Appendix | describe the lessons learned from Cycle 3. User feedback has been
incorporated in D2.15 - Future Requirements Evaluation — documentation of future
requirements of a DEHEMS type system. This document would provide the basis for the
design of the DEHEMS system for Cycle 4, if there were to be a Cycle 4.

Other feedback for the wider European research community is contained in a number of
research and evaluation papers —full details in WP8 report on exploitation and in D8.9.

3.8 Work Package 8: Evaluation and Dissemination

3.8.1 Project, Cycle and Work Package Objectives

The purpose of WP8 is to address Objective 5 of the project: Dissemination and Exploitation
of Results. This involving two tasks: evaluating the programme against its objectives and the
dissemination of the key learning and results. The objectives can be categorised under the
following four headings:

1. Evaluation presented as a final evaluation report (T8.1) - evaluating the RTD effort against
objectives (Deliverable D1.3)

2. Dissemination of results of the project:



,f;.,}, - Grant Agreement number: 224609

— SEVENTH FRAMEWORK
PROGRAMME

s DEHEMS Periodic Report

1 Attendance and presenting at conferences (T8.2.2) - encouraging all project Partners
to promote the aims and objectives of DEHEMS at a wide range of conferences
throughout Europe and further afield;

9 Publications/Scientific papers (T8.2.2 / D8.1 - D8.4) - production of 4 papers to
scientific journals on project topics;

9 Organisation of seminars (T78.2.2) including convening two seminars for senior
European decision-makers to examine policy implications;

9 Social Media (T8.2.3 Online Channels);

9 Websites (online channels) — posting project reports, news and feedback and on
www.dehems.eu;

9 Development of marketing collateral (T8.2) in support of conferences and seminars,
the provision of marketing materials to promote and disseminate project progress and
information.

3. Exploitation — documentation of the exploitation plans for the project and all partners
(T8.3) in support of commercial exploitation of project components and advancement of
research completed (Deliverable D8.9).

4. Carbon/Emissions Trading Model —implemented in 30 households across all 5 Living Labs
over a 12 week period within Cycle 3 — “Energy Team Challenge”, based on EcoPoints (ie.
Incentives). Report detailing the model for the pilot (see Deliverable D8.6).

3.8.2 Activities to Achieve the Work Package Objectives
Dissemination activities undertaken within WP8 during the final period are categorised as
either a support task or a dissemination activity. The support tasks undertaken included:

i identifying and documenting dissemination opportunities and activities;

9 publications, conferences, exhibitions, seminars, complementary projects, policy
consultations, funding opportunities;

9 developing and maintaining marketing and communications collateral both on and
offline;

9 presentations, website updates, social media, literature, exhibition materials.

External dissemination activities have been undertaken in respect of technical, project and
policy content to a range of stakeholders including, the public, research and academic
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community, public administrators, policy makers, complementary projects, specialised

networks, and commercial organisations.

Exploitation activities undertaken within during the period include:

Direct Outcomes:

T
T
T

Producing/publishing technical journals and scientific papers;

Involvement in similar projects, at local, national and EU level;

Promoting and contributing to local/regional strategic action plans relating to
deploying smart metering technologies;

Working with other energy saving / interest groups;

Planned further technological developments in the area of smart metering and
building energy management;

Development of new products, by deploying experience and competences gained
within DEHEMS;

Actively seeking new commercial opportunities in the area of smart metering.

Indirect Outcomes:

T

=4 4 4

Continued research into energy performance metrics, standards and protocols;
Re-deploying DEHEMS Kkit;

Continued application of Living Lab methodologies;

Utilising experience from DEHEMS to create complementary applications;

Utilising experience gained to enhance training on energy management within the
University’'s syl labus;

Increased awareness and championing within the community the findings and lessons
learned from DEHEMS;

Ongoing involvement at Exhibitions and Workshops in the field of smart metering and
building energy management.

Activities undertaken within WP8 during the period relating to carbon trading include:

M

Research into carbon trading/incentives by the Carbon Trading Working Group with a
number of indust ry experts, a discussion paper
Nei ghbourhood Carbon Trading” was issued;
Based on the discussion paper, the Energy Team Challenge model was devised and

implemented based on EcoPoints (ie. incentives) competition;
Model successfully implemented into 30 households, across all 5 living labs
throughout Cycle 3. Overall winning team was the Municipality of Ivanovo.
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3.8.3. Updated State of the Art
In terms of WP8 a key area relating to state of the art during this period has focused on
carbon trading / incentives.

As part of WPS, initial desk research was undertaken, as well as discussions with UK
government departments (i.e. Energy & Climate Change e.g. DECC; and The Environment
Agency - EA), and contact with experts in the field. A Carbon Trading Working Group was
established within the project. This included a number of project partners and external

experts. The stated objecti ve pilatimodd ia ByEdBSthatwa s  “ t

enabled neighbourhood markets in emissions with households able to buy or sell according to
preecal | ocated emissions ‘budgets’ on the
i nformation”

There were two parts to the objective: the creation of a model; and then the testing of it
within households as part of Cycle 3. The challenge, recognised at the outset of the project
was that a key barrier to household action on climate change is the sense that the issues are
so large; individuals cannot make a meaningful contribution to tackle it. Directly measuring
the impact of an individual household is currently very difficult, making it hard to genuinely
personalize the impact an individual can have. This is an equally important issue for the
European Government s’ perspective for
emissions trading for households. There would also be a clear benefit in producing a model
that only all owed tr ade i thanpoands'or€uwos, whicl cani
be used to burn even more carbon. Ideally an emissions trading system needed to be a
closed cycle and include all buyers and sellers.

DEHEMS developed a pilot model in Cycle 3 for emissions trading at the household and
neighbourhood level with the ability to allocate budgets and then allow for household and
neighbourhoods buying and selling allocation according to their own usage. This model was
based on the workings of the UK Carbon Reduction Commitment and was discussed with the
CRC implementation team within the UK. Whilst it may have been possible to only include
households in such a model, a wider neighbourhood or city scheme would open up greater
opportunity for trading, particularly with corporate or other institutions that are part the UK
Carbon Reduction Commitment.

In terms of implementing the model within a project the size of DEHEMS, then the challenge
was to create a realistic trading system based on the principle that there is a market in a
scarce resource, and that households would be prepared to trade money or something else
for that ability. Alternatively, it can be viewed as a mechanism by which householders can be
incentivised to reduce emissions by getting something of value, money or something else in
return.

basi s
pol i c
tive
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These considerations led to an implementation based on EcoPoints (ie. incentives). This was
successfully devised and implemented as a competition (i.e. the Energy Team Challenge), and
involved all 5 Living Labs, engaging with a total of 30 households over a 12 week period.
Winners (i.e. those teams reducing their electricity usage by the greatest percentage) were
announced at the end of week 4 (i.e. joint winners - Birmingham and Plovdiv 2); week 8 (i.e.
Ivanovo); and week 12 (and therefore the overall winners) was the Municipality of Ivanovo.
Questions about the relevance of the competition to behaviour have been included in the
questionnaires for Cycle 3.

3.8.4 Approach

The approach to dissemination and exploitation within DEHEMS has remained the same since
the start of Cycle 2. For completeness the approach is reiterated below:

Dissemination

The approach is to consider the content and stakeholders/audience and then look to the
appropriate range of communication activities from publications to exhibition attendance, to
policy papers/events. The dissemination methods are many and varied and WP8 continues to
provide support through development of marketing collateral, and encouraging the sharing of
information and best practice between all project partners.

There are three forms of content to be disseminated:

9 Technical - components of the technical solution. For example this could be a paper on
the database methods being employed, or a conference talk on semantics. The
objective is the advancement of research and spread of best practice;

9 Project content relating to the operation of the project through its various cycles. This
could be promoting DEHEMS at an exhibition or a conference talk on the behavioural
change lessons learnt. The objective is both the spread of best practice and the
potential for commercial and other exploitation of the DEHEMS concept;

9 Policy content relating to the potential impact of the project on European, national or
regional policy decisions. For example the implications of systems like DEHEMS on the
rollout of smart meters. The objective is to make a contribution to the ongoing general
policy discussions on the role of ICT in energy efficiency and areas such as smart
meters, carbon currencies and measurement.

There are a number of ways that the various audiences or stakeholders can be categorised.
The table below reinforces a previously defined taxonomy.
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Technical Project Policy
DEHEMS Partners | Deliverables Partner Meetings
DEHEMS Users Website
Social Media
Publications
Project Reports
Academic & Publications
Research Conferences
Community Seminars
SMEs Demonstrations Demonstrations
Commercial Conferences
Seminars
Municipalities Demonstrations Meetings
Conferences
Seminars
Policy Makers Conferences
Seminars
Networks (e.g. Conferences Conferences
ENOLL, Seminars Seminars

Eurocities)

Project Reports

Exploitation

Table 5 Primary Communication Channels by Audience

The approach to exploitation of the project varies according to the type of partner and is

summarised below. To support the activity the project has reviewed issues relating to IPR and

established an IPR register detailing partner contributions to DEHEMS IPR and noting

foreground IPR.
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Technical | Project Policy
Universities Further Research bids Contribution to
research policy debate
Municipalities Roll out of DEHEMS services. Contribution to
Further bids policy debate
SMEs Technical | Home energy management Contribution to

products | products and services (eg. Clicks policy debate
and Links worKki
Log Book’'; as \
commercial relationship with
Current Cost).

Further bids.

Table 6 Exploitation of the project Outputs by Partner Type

Throughout the project, but specifically at the end of Cycle 3, exploitation activity has been
maintained and is formalised as part of Deliverable D8.9 Exploitation Plans. There is already
success in both commercial (e.g. the Greenica and Energy Hive products) and project follow-
on activity, both at a European, National, Regional and Municipality level.

Carbon Trading
Carbon Trading, or more specifically “Carbon Incentives”, has been a key activity and success
of Cycle 3. The approach taken was defined in D1.1 DEHEMS Periodic Report No 3.

Designed as a 12 week competition involving 6 teams across all 5 Living Labs, the initiative,
known as Energy Team Challenge, managed to actively engage 30 households. Based on their
individual contribution (ie. reduced energy usage), each team member and their respective
team were awarded a n daandoédach four weekpetiad,Rh@ teamt s’
who had percentage-wise made the greatest energy (and therefore, Carbon) savings, received

an EcoReward that could be traded for appropriate goods/services.
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3.8.5 Activities Implemented and Objectives Achieved
Exploitation

T

Refer to D8.9, documenting partner exploitation activity and future plans.

Dissemination

A full list of all dissemination actions for the project is listed in D1.3.

U Scientific/Technical Papers

T

Thermal Modelling and Temperature Control of a House; Authors: R. Balan, R. Donca,
Adina Bal an, A. Pl es a, Laura Pacurar, V. )
(www.incdmtm.ro/editura/documente/sumar_rev39.pdf);

Influence of Heat Capacity and Thermal Inertia on Heating Control for Reducing Energy
Consumption; Authors: V. Muresan, R. Donc:
Balan (www.incdmtm.ro/editura/documente/sumar_rev39.pdf);

Both the above papers were presented at COMEFIM ¢ the 10" International

Conference on Mechatronics and Precision Engineering, Bucharest;

Parameter identification and model based predictive control of temperature inside a
house; Author(s): Radu Balan (doi:10.1016/j.enbuild.2010.10.023);

Modelling, identification and temperature control of a house, pp. 591-592; Author(s):
Radu Balan (www.daaam.com/daaam/Publications/Publications.htm);

Advanced Control Algorithms for Energy Efficiency and comfort inside a house;
Author(s): Radu Balan (www.iftomm2011.org/Final Program.pdf);

Online System Identification in Thermal response of real buildings; Author(s): Ciprian
Lapusan, pp. 21-22 (www.daaam.com/daaam/Publications/Publications.htm);

Human behaviour changing based on the simulation of the temperature control of a
house; Authors: R . Bal an, V. Mur esan, R. Donc a, A.
(www.incdmtm.ro/editura/documente/sumar_rev39.pdf);

This paper was accepted at ICREPQ (International Conference on Renewable Energies
and Power Quality), Canary Islands, Spain (April 2011).

A model for estimation of the building thermal losses in the different rooms of a house
using Matlab/Simulink; Author(s): Pavel Vitliemov;

Extension of Hypertable Query Language with aggregate operations; Author(s): Milko
Marinov;

Both the above papers will be submitted at the University of Rousse Annual Scientific
Conference (in October 2011);


http://www.incdmtm.ro/editura/documente/sumar_rev39.pdf
http://www.incdmtm.ro/editura/documente/sumar_rev39.pdf
http://www.daaam.com/daaam/Publications/Publications.htm
http://www.iftomm2011.org/Final_Program.pdf
http://www.daaam.com/daaam/Publications/Publications.htm
http://www.incdmtm.ro/editura/documente/sumar_rev39.pdf
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9 Domesticating Energy-Monitoring Systems: Challenges and Design Concerns, IEEE
Pervasive Computing, vol. 10, no. 1, pp. 20-27, January-March, 2011; Authors: Vasughi
Sundramoorthy, Grahame Cooper, Nigel Linge, Qi Liu;

9 DEHEMS: The Design and Implementation of Widescale Domestic Energy Monitoring,
in: 'Environmental Energy and Structural Monitoring Systems (EESMS), 2010 IEEE
Workshop', IEEE, Taranto, Italy, pp.80-86. Conference details: IEEE Workshop on
Environmental Energy and Structural Monitoring Systems (EESMS), Authors: Q Liu, N
Linge, G S Cooper, V Sundramoorthy, J Cooper;

9 DEHEMS: A User-Driven Approach for Domestic Energy Monitoring. Authors: Vasughi
Sundramoorthy, Qi Liu, Grahame Cooper, Nigel Linge, Joshua Cooper;

9 Ontology for Home Energy Management Domain; Author(s): Nazaraf Shah (2011);

9 Intelligent Interactive System for Collaborative Green Computing; Author(s): Kuo-Ming
Chao (2011);

9 A User Centric Service-Oriented Modelling Approach; Author(s): Kuo-Ming Chao
(2011);

1 Homes across five European management tools cities get pioneering energy; Author:
Martine Tommis (March 2011).

9 The creation of links with BECA (Balanced European Conservation Approach)
developing ICT services for resource savings in social housing, (supported by theEU;s
PSP programme).

Scientific/Technical Conferences

9 21st DAAAM International World Symposium University of Zadar, Croatia (October
2010);

9 International Workshop on Engineering Low-Carbon Business, China (November
2010);

9 ICEBE/ELCB, China (November 2010);

9 ICREPQ (International Conference on Renewable Energies and Power Quality), Canary
Islands, Spain (April 2011);

9 Technical University of Varna (Bulgaria) — presentation on DEHEMS project and
demonstration of University of Rousse’s r¢

I COMEFIM — The 10th International Conference on Mechatronics and Precision
Engineering, Bucharest (May 2011);

9 Technical University of Sofia (Bulgaria) — presentation on DEHEMS project, including
results and outcomes (June 2011).
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U Demonstrations/Events

T

E N B

E N

IT in Action event with DEHEMS exhibit/stand, London (October 2010);

Low Carbon Innovation Group — Birmingham Science City (October 2010);

DEHEMS presence at Beyond 2010 event, Birmingham (October 2010);

Presentation — 2" ACM Workshop on Embedded Sensing Systems For Energy-
Efficiency in Buildings, Zurich (November 2010);

Participation/Presentation at Internet of Things, Tokyo (29 Nov — 1 Dec 2010);

Smart Cities Innovation, Manchester (March 2011);

Presentation at EUSEW : Smart Cities / ICTAEE - (March 2011);

Presentation and exhibit at Cheshire Greener futures event - UK (April 2011);
Delegation of 25 French students from Universitee Paris Est Marne La Vallee visited
the Summerfield EcoVillage (Birmingham) and received a presentation on the DEHEMS
project (April 2011);

Presentation at Smart Metering 2011 conference — Prague (June 2011).

U Energy Conferences

9 Participation and presentation on DEHEMS project at the 6th Conference National
Conference of the Bulgarian Energy Agencies (October/November 2010);

9 Meeting with Birmingham Energy Savers retrofit project to discuss learning from
DEHEMS and their planned test bed of 50 homes to compare various energy saving
technologies (April 2011);

9 Participation and presentation on DEHEMS project at the Regional Debate of Energy,
Environment and Climate, European Energy Days — Plovdiv (April 2011);

9 Uzana Polyan Fest (green ideas in action eco-fest organised to promote green projects
in Bulgaria) — involving both Energy Agency Plovdiv and University of Rousse (July
2011).

U Publicity

9 The members of the Birmingham Living Lab contributed to video where they talk
about their experiences of DEHEMS (January 2011) —
(www.youtube.com/watch?v=445mLvNw-SA&feature=player embedded#at=12);
This followed an earlier short film 4Q2010 showing progress in the project to date,
focusing on Birmingham, plus contributions from University of Salford
(http://vimeo.com/17569551);

9 DEHEMS was included as part of a Euro News video

(www.euronews.net/2011/02/09/energy-under-control/);



http://www.youtube.com/watch?v=445mLvNw-SA&feature=player_embedded#at=12
http://vimeo.com/17569551
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9 DEHEMS project was referenced in:
- 24dash.com (www.24dash.com/news/housing/2011-01-24-homes-see-60-

electricity-bill-saving-after-smart-meter-fitting);

- Birmingham Newsroom (http://birminghamnewsroom.com/2011/01/stunning-

results-from-energy-savings-project/);

- CIO News (www.cio.co.uk/news/3258300/birmingham-homes-test-smart-

meters/);

- Computerworld (www.computerworlduk.com/news/public-sector /3258236/

birmingham-homes-test-small-meters/);

9 DEHEMS project was referenced in The Guardian (UK national newspaper) included
Science City supplement (April 2011);

9 The Report for Citizens,* Hel pi ng people to manage their en

submitted to the European Construction Technology Platform, 2011 Conference, "Let's
Construct Europe's Future with Innovative Buildings and Infrastructures - Construction and
Societal Challenges", Warsaw on 4-5 October 2011;

9 DEHEMS publicity material/hand-outs were updated to reflect the findings from Cycle
2 and plans for Cycle 3;
9 Throughout the DEHEMS project the public-facing website (www.dehems.eu) has

been kept update with relevant information relating to the project, as well as making
publically available (i.e. * PU’ ) materi al s and del i
download (where applicable).

3.8.6 Work Package Deliverables
Throughout Cycle 3, the project has continued to disseminate the progress against objectives
by publishing to project partners the details of PU deliverables on www.dehems.eu.

By design the majority of deliverables from Work Package 8 were due to be issued towards
the end of the project. Contributions to the deliverables have come from all partners.

9 D8.1 to D8.4, a series of scientific papers on service demand layer, service broker,
service provider layer and service measurement - have been completed by UCov;

91 D8.5 Living Lab Methodology for ICT Systems Development — description of the
methodology used throughout the project lifecycle;

9 D8.9 Exploitation Plan —a plan was produced by each partner;

ver abl
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9 D8.6 Report Detailing Model For A Pilot Of Emissions Trading — the model was
discussed and agreed by a project working party, It was implemented by the 5
municipalities on behalf of their Living Labs;

9 D8.7 Project Report for Citizens — a brochure report completed by MCC and
translated in to Bulgarian and Romanian by the respective partners.

3.8.7 Significant Results for the Work Package

The results for the project are covered by other areas of WP report. The profile of the project
continues at a high level, both within Partner countries (i.e. UK, Bulgaria and Romania) and
throughout the EU, plus enquiries non EU states and further afield, most notably the US and
Australia.

All partners have actively promoted DEHEMS, whether this by issuing scientific papers,
technical journals, contribution to standards and system ontologies (primarily academia /
technical partners), as well as municipalities and SMEs promoting, disseminating and sharing
t he p rfieding ley inéarss of presentations and displays at events and conferences, plus
further development of the Living Labs models.

The project is therefore confident that the enthusiasm and understanding generated by
DEHEMS will continue to be carried forward, exploiting both the knowledge and experience
gained throughout the past 3 years to excellent effect, whether this be in areas of research
into energy management, or developing related products — Greenica and Energyhive being
two recent product successes.

The project continues to make an active contribution to the Living Labs methodology through
ENOLL as well as having indirect influence on other activities ranging from the Green Digital
Charter to studies such as City2020.

3.8.8 Next Steps

See 3.8.7 Significant Results and D8.9 for full details. Overall there remains a commitment
throughout to ensure that the hard work, endeavour, understanding and successes (including
lessons learned) are continued on future projects and energy management initiatives,
whether these be at a local, regional, national or European-wide basis. For example, MCC
have submitted The Report for Citizens to the European Construction Technology Platform in
Warsaw and Birm will present DEHEMS as part of their application submitted for stand at
the EC Innovation Convention in Brussels in December.

It is also worth noting that the source code of the semantic system and other DEHEMS code
will be made available as open source code to be used by other developers and researchers in
the area of home energy management. The repository SourceForge (http://sourceforge.net/)
has been selected by the project’s technical



http://sourceforge.net/
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4.1 Deliverables
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Table 7 Deliverables T0+29 - 38

Dissemi Delivery
Del. no Deliverable name WP Lead nation date from Delivered Actual / Forecast Comments
T no. beneficiary Nature level Annex | Yes/No delivery date
(proj month)
D1.1 Commission Review Report 1 MCC R PU TO+38 YES TO+39
D1.2 Audit Certificates 1 MCC 0 PP T0+38 YES T0+39
D1.3 Final Commission Evaluation Report 1 MCC R PU T0+38 YES TO+39
D2.15 Future Requirements Evaluation 2 USAL R PU TO+38 No TO+39
D33 Subsystem Design Document For 3 UCov R pp 70430 VES T0+32
Cycle 3
D3.12 System Deliverable For Cycle 3 3 UCov 0 PP TO+32 YES TO+35
Systems Model For Evaluation And .
DA4. 4 I PP TO+2 T
3 Testing In Cycle3 UCluj 0 0+29 YES 0+30
D4.6 Validated Control Laws For .
Extended Model Cycle 3 4 UCluj 0} PU TO+30 YES TO+35
D4.9 System Deliverable In Cycle 3- .
Functional Outputs For WP4 4 UCluj 0 PU T0+30 YES T0+35
D6.3 System Deliverable For Cycle 3 — . Document to
Operational System 6 Hild 0 PU T0+37 NO TBA
follow
D6.4 System Documentation —System 6 Hild 0 pp T0+37 NO TBA Document to
and Development Path follow
D7.3 Operation Of The Living Labs 7 Bris o PU TO+10 TO+38 TO+39

YES
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D7.4 uropean Household Energy Use Bris PU | TO+10T0+38 YES T0+39
Knowledge Base

D7.7 Project Cycle Analysis Report For Bris PU 10438 VES T0+39
Cycle 3

D81 Scientific Paper On Service Demand UCov PU 10432 VES T0+34
Layer

D8.2 Scientific Paper On Service Broker UCov PU T0+32 YES TO+34

DS.3 Scientific Paper On Service Provider UCov PU 10432 VES T0+34
Layer

D8.4 Scientific Paper On Measurement UCov PU TO+32 YES TO+35
Report Detailing Living Lab

D8.5 Methodology For ICT Systems McC PU TO+38 YES T0+39
Development
R Detailing M | For A Pil

D8.6 eport Detailing Model For A Pilot cL PU T0+38 YES T0+39
Of Emissions Trading

D8.7 Report For Citizens MCC PU TO+38 YES TO+39

D8.9 Exploitation Plans CL PP TO+38 YES TO+39




Grant Agreement number: 224609

DEHEMS Periodic Report TR
4.2 Milestones
Table 8 Project Milestones
Milestone | Milestone Work package Lead beneficiary Delivery date Achieved Actual / Comments
no. name no from Annex | Yes/No Forecast
achievement
date
M3 M4 Cycle 3 WP1-WP8 MCC as lead T+38 Yes 31 July 2011 Completion of Cycle 3
Ends partner on behalf and project evaluation
of project
beneficiaries
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5. Project Management
5.1 Project Management Procedures

The overall project delivery is managed by MCC (lead partner) with RTD Technical
Management from CL. Dave Carter is the Project Executive with his Deputy, Martine
Tommis in the role of Project Leader.

The input of financial information has now moved to online submission via the NEF system
and MCC continues to provide advice and support to partners through the process of
inputting their data.

The D1.3 Final Commission Evaluation Report was produced by MCC.

5.2 Project Management Tools

The tools are used by the project to facilitate management and delivery of the project
continued to be developed.

9 Project Handbook: The current version is V13.0 (August 2010)

9 Project Intranet: The consortium partners all have access to as a shared
workspace on Huddle (www.huddle.net). Partners log on to a secure system for
collaboration, documents, task lists and workflows.

9 Meetings and Communications: The User and Technical Groups maintain regular

contact using web conference tools and face to face meetings.

RTD meetings are convened and managed by CL.

A risk log is maintained and regularly updated by CL.

MCC has organised two full partner meetings during the period.

The project continues to use WebEx (a Cisco) project to support

teleconferencing. This includes a facility to share documents.

= =4 -4 -4

5.3 Project Management Structures

The project management structures remain the same as in the earlier reports with each
work package is led by a member of the consortium. The Executive Committee (Excom) is
responsible for the overall governance work programme of the project.

The User Group has been made up of those beneficiaries involved in the
implementation of Living Labs.

The Technical Group is made up of SMEs and university representatives involved in the
project’s technical devel opment s.


http://www.huddle.net/
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The Project Leader (MCC) has been responsible for overall coordination and is
supported by a Programme Manager (CL). They provide management of the RTD effort
to ensure delivery to budget and to schedule.

Executive Committee

Project Leader
D. Carter (MCC)

Policy Advisor Programme Manager Technical Committes
J. Cooper (Hild)
A, Hatwal (CL) R. Bush (CL) N. Linge (USal)

K.M. Chao (UCov)
P \Vitiemov (UR)

Technical Management Office
. Sumner (CL)

WP2 WP3 WP4 WPS WPE WPT
User Requirements Semantic Service Contral Systems Energy Measurement Systemn Integration Living Lab
& System frchitecture Development Developrent
G. Cooper(USal) K.M. Chao (UCov) R. Balan (UCIuj) J. Cooper (Hild) J. Cooper (Hild) S. Hilton (Bris)

\Work Package Leads

WP1 - Project Management
D. Carter (MCC)

WPS — Results & Dissemination
. Sumner (CL)

Figure 14 Project Structure and Responsibilities including Project Governance

5.5 Deliverables Update

Two deliverables previously submitted, D7.3 and D7.4 have been revised and
resubmitted.

= =4 -4 -

D1.1
D1.2
D1.3
D2.15

Commission Review reports —as specified in Annex I

Audit Certificates (where required
Final Commission Evaluation Report

Future Requirements evaluation —documentation of future requirements

for a DEHEMS type system, following Cycle 3. (USAL)

D3.12

System deliverable for Cycle 3. This is the main functional output from

this work package. This will contain software, release notes, expectations of
operating conditions and processes for maintenance of the code base.

70
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D3.3 Subsystem design document for Cycle 3. Document which controls and
manages this subsystem that is used for the work breakdown in creating the
system. Boundaries are at the user interface and then software library level

D4.3 Systems model for evaluation and testing in Cycle3. This will enable
simulation and theoretical testing for different allocation techniques in
household energy management SANETs

D4.6 Validated Control Laws for extended model Cycle 3. These will be the
iterated algorithms that drive the values in the decision making process in
household energy management SANETs

D4.9 System deliverable in Cycle 3 This is the main functional output from the
WP activity in the Cycle. This will contain software, release notes, expectations of
operating conditions and processes for maintenance of the code base

D7.3 Operation of the Living Labs — project deliverable, enabling assessment of
behaviour change impact from DEHEMS— this was originally submitted in March
2010 and was revised and resubmitted in November 2010 and again in July 2011

D7.4 European Household Energy Use Knowledge Base — detailed quantitative
information on the day to day, energy decisions of European citizens, on a
service by service basis - this was originally submitted in March 2010 and was
revised and resubmitted in November 2010 and again in July 2011

D7.7 Project Cycle Analysis report for Cycle 3 — evaluation of the
implementation of the project Cycle against its objectives, based on usage data,
end of cycle user surveys and end of cycle user focus groups. This will form an
input into the final Commission Evaluation Report

D8.1 Scientific paper on service demand layer — detailing the research findings
and progress beyond state of the art in the project

D8.2 Scientific paper on service broker - detailing the research findings and
progress beyond state of the art in the project

D8.3 Scientific paper on service provider layer - detailing the research findings
and progress beyond state of the art in the project

D8.4 Scientific paper on measurement - detailing the research findings and
progress beyond state of the art in the project

D8.5 Report detailing Living Lab methodology for ICT Systems development —
describing the proposed Living Labs approach for ICT development projects

D8.6 Report detailing model for a pilot of emissions trading - describing the
proposed model for piloting emissions trading in a Municipality area

D8.7 Project Report for Citizens — drafted for dissemination amongst citizens,
this is the report that will be posted on public sites such as Wikipedia

D8.9 Exploitation plans — Plans from each consortia member detailing next
steps for their RTD developed from the project.
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1 D6.3 System Deliverable for Cycle 3 — this will comprise the operational

system, bringing together the Cycle 3 outputs of WP3 and 4 into a single service
(HILD).

1 D6.4 System documentation — this will document the system and its

development path (HILD).

5.6 Consortium Changes

During the period The Centre underwent a Universal Transfer of Rights (UTRO) to

become Edelman Public Relations Worldwide SA.

Following comments made in the

third review meeting, Edelman withdrew from the project effective from 31*" January

2011.

5.7 List of Project Meetings, Dates and Venues

The following meetings have been held during this reporting period. Conference call
facilities are included at all meetings for those partners unable to attend in person.

Meetings are held by conference call reduced the need to travel.

Date Meeting Description Location
25/10/10 | Partner meeting Birmingham
11/11/10 | User Group Teleconf
17/11/10 | RTD Meeting Manchester
29/11/10 | User Group Teleconf
07/12/10 | Review Planning Meeting Manchester
14/12/11 | Review Meeting Rousse
06/12/11 | User Group Meeting Birmingham
19/01/11 | RTD Meeting Manchester
27/01/11 | User Group Meeting Teleconf
10/02/11 | User Group Meeting Teleconf
19/02/11 | RTD Meeting London
24/02/11 | User Group Meeting Teleconf
10/03/11 | User Group Meeting Teleconf
24/03/11 | User Group Meeting Teleconf
31/03/11 | RTD meeting Manchester
07/04/11 | User Group Meeting Teleconf
12/04/11 | User Group Meeting Teleconf
21/04/11 | User Group Meeting Teleconf
12/04/11 | User Group Meeting Teleconf
20/05/11 | RTD Meeting Manchester
09/06/11 | User Group Meeting Teleconf
05/07/11 | Partner Meeting Bristol
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15/09/11 | Review Planning Meeting

Manchester

28/09/11 | Review Meeting

Manchester

Figure 15 Key Project Meetings

5.8 Communications

A wide variety of dissemination and communication activities have taken place. This
includes the maintenance of p r 0 | e csite, iscludimgthbe DEHEMS Dashboard, the

use of social media application, Facebook.

The DEHEMS website - www.dehems.eu is maintained by MCC, the key area of the site
is the home page where news posts and information are held, along with including
direct links to other parts of the site. The second key area is for project publications and
scientific/academic papers. The site acts as the main point of contact enquiries
regarding the project and has generated interest from across the globe. 24 news articles

were published during the period.

Statistics are collected using Google Analytics software. During the period there were
4,066 visits to the site, 2,772 unique visitors, 65% of who were new. Visitors accessed

the site from 98 countries principally in the EU.

B Direct Traffic

Figure 16 Main Sources of Traffic to Dehems.eu

M Search Engines
1,766.00 (43.43%)

B Referring Sites
1,203.00 (29.59%)

1,087.00 (26.98%)
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Project Publications Scientific Papers i Contact us Search

» New Project Report

» DEHEMS Feature —
Metering International

» BECA Balanced European
Conservation Approach —
ICT senvices for resource
saving in social housing

* The Sunday Times looks at
the energy consumption in
the average home

+ Greener Museums
sustainability, socisty and
public engagement

¥ August 2011

¥ June 2011

¥ May 2011

» April 2011

¥ February 2011
¥ January 2011

} December 2010
} November 2010
¥ October 2010

¥ September 2010
gust 2010

¥ July 2010

¥ June 2010

b May 2010

¥ April 2010

¥ March 2010

¥ February 2010
st 2009

P A

The Digital Environmental Home Energy Management System (DEHEMS) project

is an European Union funded projectlooking at how technology can improve domestic energy efficiency

The project partnership includes a mix of European local authorities, private business and universities.
CLICK HERE TO READ MORE ABOUT THE PROJECT

New Project Report About the Living

By Martine Tox is - Comments Comments Off

DEHEMS has published its report for “citizens™. The report explains what the
project has been doing over the last three years. We are excited by what we
have achieved and we hope you will be as you read about it. This report
offers an insight and ovenview. If you want more depth or technical
information, the documents published by the project are available at
www.dehems eufreports or www.dehems. eu/scientific-papers.

== == = The Digital Environment Home Energy Management System is about how
everyone can have a positive impact in protecting the planet by monitoring
their energy consumption at home in order to reduce emissions of CO2 (Carbon Dioxide ) The projectis
about people. We began by interviewing over 1000 people in the UK and Bulgaria about their energy
consumption. Many of them then joined the project to help us design the equipment that would help meet
their needs in terms of monitoring the energy they consumed. The final goal being to enable people ta
reduce their household energy consumption and cut the cost of running their homes. The project has
become increasingly relevant to the lives of all of us. Energy prices have increased dramatically since we
started work on DEHEMS in 2008 and it seems safe to assume that that this will continue in the long term

] Categories : Blog, Uncategorized

® Comments Comments Off

DEHEMS Feature — Metering International

By Martine

+ Dehems Dashboard
mis - Comments Comments Off ¥ Dehems Delicious Account

R— » Energy Saving Trust
Earlier this year, DEHEMS featured in Metering International. The magazine -
+ Environment Netwaork For

is a global leader in delivering utility metering, billing and customer |
¢ g iy ¢, olling Manchester (EN4H
management news to readers in over 200 countries worldwide. The + EU Seventh Frame
magazine is published every quarter, in and is a great resource for Pr“:r-a’“;“w: N
up-to-date information on the trends and developments in these industry - -
sectors ¥ The Carbon Trust

Figure 17 DEHEMS Website
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5.9 Project Changes

During this period Description of Works Annex | underwent revision. The current version is
Annex | (Version 6.0 09/06/11). Coordinated by Manchester, project partners submitted
changes and the revised version were accepted by the EU in a letter dated 18" July 2011.

The key change is the extension of the project from T0O+36 to T0+38. The closing date for
the project is July 31°" 2011. Revised timelines have been inserted to update work
packages and cycle timings in accordance with the two month project extension period.
The reason or the extension was to accommodate a review outside of the summer
recess.

Other changes include:

 The Centre to Edelman Public Relations Worldwide SA (Edelman) via a universal
transfer of rights.

1 Edelman withdrew from the project. This was based on comments made at the
previous review with respect to the seminar for EU delegates.

9 Individual partner budget re profile to ensure personnel funding for the 2 month
project extension.

f The financial contribution of the Union is decreasedby€ 21, 56 1. 00
2,878,434.00

f The other changes are minor and relate to the two month extension and small
changes relating to subcontracts.

t
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2008 2009 2010 2011

Mths J|A|s|o|N]D|J M{AIM]JI[|J]A[s]|o|N|[D|JI[F|M|A[M]I[J]A]|S]O|N[D|I|F[M]A[M] I ]|
Mth No 2(3[4]5]|6]7]|8 10[11]12]13]14]15|16(17(18(19]|20]|21]22]23|24[25(26(27|28]29]|30| 31| 32| 33| 34| 35|36 37| 38
Cycle 1
Cycle 2
Cycle 3 |

WP1 Project Mgmt

WP2 User Requirements and Architecture

WP3 Semantic Senices Development

WP4 Control Systems Development

WP5 Energy Measurement

WP6 System Integration

WP7 Living Labs Research

WP8 Dissemination

Figure 18 Project Timeline Gantt Chart
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5.10 Request for Amendments

No further requests for amendments are requested.

6. Explanation of the Use of the Resources

6.1 Introduction
The following section provides an explanation of the user of project resources. Note

that any minor variance between the financial figures contained in any of the 3.8 tables
and the Form C's are a result of rounding ad
Purchased equipment —all equipment listed in Table 3.8 are for 100% use within the
project unless stated otherwise, see individual tables for details.

Birmingham — have submitted an adjustment for costs were rejected in Claim 3 due to
the subcontractor not being named in DOW. This has now been rectified and included
in the DOW amendment. These costs are for the support of the set up of the DEHEMS
project in Birmingham and project management by Sowden Project Support in Jan —Apr
2009. Sowden Project Support has been on a long term contract from Jan 2008 — Oct
2010 with BIRM. The contract was used to bridge the time until other team members
became available to support the project.

MCC engaged additional support to upgrade firmware on monitoring equipment to
correct battery faults.

USAL also made use of Richard Sowden Project Management to provide data analysis

capacity after a member of staff left the organisation.

6.2 Person Month Effort against Project Profile

The figure below shows the person month effort against the project budget profile. The

overall person month effort for the project is on profile.
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MCC Ucluj CL Hild Bris UR Birm Ucov Cent Usal EAP Ivob leAT TOTAL
WORK PACKAGE 1 32.91 0.91 0.67 1.42 0.10 0.20 0.40 0.58 0.23 0.50 0.10 0.10 0.20 38.32
WORK PACKAGE 2 2.43 - 3.66 1.04 0.62 - - 3.16 - 22.58 1.23 1.27 - 35.99
WORK PACKAGE 3 0.44 5.86 3.66 1.66 - - - 30.86 - 1.08 - - 8.87 52.43
WORK PACKAGE 4 1.46 10.66 2.69 1.24 - 5.63 - - - 13.97 - - - 35.65
WORK PACKAGE 5 2.43 2.61 2.15 9.32 - 2.30 - - - 5.38 - - 8.25 32.44
WORK PACKAGE 6 1.79 - 431 14.62 - 5.40 - - - 3.12 - - 9.98 39.22
WORK PACKAGE 7 20.36 - 6.79 - 14.95 - 17.66 - - 9.98 11.27 11.57 - 92.58
WORK PACKAGE 8 9.85 1.15 12.54 1.04 0.10 0.70 0.30 5.58 0.40 2.49 0.15 0.16 2.06 36.52
TOTAL 71.67 21.19 36.47 30.34 15.77 14.23 18.36 40.18 0.63 59.10 12.75 13.10 29.36 | 363.15
CLAIM 4
MCC Ucluj CL Hild Bris UR Birm Ucov Cent Usal EAP Ivob leAT TOTAL
WORK PACKAGE 1 7.47 0.57 - - 0.20 0.26 0.13 0.18 0.02 0.04 0.10 0.36 9.33
WORK PACKAGE 2 0.60 - 0.81 - - - - 0.16 2.37 - - - 3.94
WORK PACKAGE 3 - - 0.41 - - - - 3.37 0.02 - - 4.27 8.07
WORK PACKAGE 4 - 1.93 0.41 - - - - - 0.05 - - 0.10 2.49
WORK PACKAGE 5 0.50 - 0.57 1.71 - - - - 4.80 - - 0.83 8.41
WORK PACKAGE 6 - - 0.65 1.60 - 0.07 - - 0.82 - - 0.31 3.45
WORK PACKAGE 7 2.15 - 1.62 - 2.39 - 2.75 - 8.18 6.26 7.00 - 30.35
WORK PACKAGE 8 5.25 0.63 3.66 - - 0.07 - 4.52 0.40 0.55 - - 0.02 15.10
TOTAL 15.97 3.13 8.13 3.31 2.39 0.34 3.01 8.18 0.58 16.81 6.30 7.10 5.89 81.14
TOTAL EFFORT
MCC Ucluj CL Hild Bris UR Birm Ucov Cent Usal EAP Ivob leAT TOTAL
WORK PACKAGE 1 31.32 0.92 0.67 2.82 0.10 0.20 0.31 0.66 0.23 0.52 0.12 0.10 0.43 38.40
WORK PACKAGE 2 2.45 - 4.03 0.69 - - - 1.22 16.63 0.83 0.50 - 26.35
WORK PACKAGE 3 0.45 5.60 3.64 1.15 - - - 16.82 8.43 - - 11.96 48.05
WORK PACKAGE 4 1.50 11.28 2.90 0.95 - 5.57 - - 0.97 - - 0.17 23.34
WORK PACKAGE 5 2.50 2.30 2.12 15.19 - 2.30 - - 8.81 - - 8.25 41.47
WORK PACKAGE 6 1.85 - 4.62 21.11 - 6.10 - - 6.23 - - 9.66 49.57
WORK PACKAGE 7 20.50 - 7.16 - 14.03 - 15.85 - 11.98 11.88 12.50 - 93.90
WORK PACKAGE 8 9.88 1.10 11.33 0.10 - 0.07 - 7.45 0.40 431 - - 1.43 36.07
TOTAL 70.45 21.20 36.47 42.01 14.13 14.24 16.16 26.15 0.63 57.88 12.83 13.10 31.90 | 357.15

Table 9 Person Month Effort By Partner Against Budget Profile
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6.3 Explanation of the Use of Resources for Project Partners

TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR
COORDINATOR: No 1 MGOR THE PERIOD 4 (01.10.10 to 31.07.11)

Work
Package

Budget Head

Euro
Amount

Explanations

WP1

Personnel

34,322.96

Project management and financial management activity: Preparation, co-ordination & monitoring of overall
project & co-ordinator budgets inc person months. Preparation & monitoring of partner budget position
statements following claim periods. Preparation of MCC files for audit. Liaison with partners re financial
amendments; amendment of Technical Annex; production of the periodic report, management & co-
ordination of financial claims for overall project & coordination including extensive support to partners to
ensure accurate and consistent submissions across claim documentation to meet EU/FP7 regulations; NEF
activity including supporting partners to access & input to NEF, liaison with EU officers. Preparation and
production of review documents. Management of MCC finances and associated claim. Distribution of EC
payments to partners, processing BACS payments to partners, monitoring, reconciliation & reporting.
Management of deliverables: quality control for deliverables and submission to EU including management of
the partners to meet deadlines. Meetings - organisation of partner meeting in Bristol July 2010;
teleconferences. Arranging review meeting; coordination of event. Project Management —maintaining &
updating project records & files; updating project handbook; preparation of agendas & minutes for meetings
e.g. partner meetings. Support - guidance and advice to partners on EU regulations, appropriate & eligible
activity/actions. Website —regular management and authoring material for www.dehems.eu.

Deliverable 1.3 Final Report

WP1

Subcontracting

2,842.36

=

Grant Thornton Audit Costs — 375K threshold Certificate on Financial Statement

WP1

WP1

Other Direct Costs

1960.10

Website domain hosting monthly charges; Huddle monthly charges; bank charges for EU payment partner
bank transfers; estimated costs for hosting EC final technical review & pre partner meeting - Manchester
Sept 2011

4,375.48

=a =4 -8 =4

=

Travel, accommodation & subsistence x 3 staff for partner meeting —Birmingham Oct 10

Travel & subsistence for meeting — Birmingham Dec 10

Travel, accommodation & subsistence x 3 staff for EC Review meeting —Rousse Dec 10

Coach travel & return Bucharest, Romania to Rousse, Bulgaria for all partners EC Review meeting —Rousse
Dec 10

Travel, accommodation & subsistence x 3 staff for partner meeting —Bristol —June 11

WP 2-8

Personnel

36,244.84

Organisation of focus groups. Supplying output from focus groups and management of questionnaire.
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Follow-up participants to complete questionnaires; recruitment/engagement for carbon trading.

Recovery of equipment from Living Lab households and disposal/ reuse with USAL.

Implementation of Cycle 3 Living, including installation of gas metering equipment. Distribution of
replacement batteries. Management of subcontractor carrying out upgrades to firmware.

Creation of newsletter to participants (shared with other UK Living Labs for adaptation); relationship
management with participant and resolving queries.

Participation in User Group; hosting User Group meetings via Webex teleconference software. Maintaining
image library.

Deliverables - D8.5 Living Labs Methodology and D8.7 Report for Citizens —includes DTP and organisation
translation in to partner languages, exploitation plan for D8.9

Dissemination activity —article for International Metering Magazine, working with Euronews to film article.
IT in Action event with DEHEMS exhibit/stand, London (October 2010)

Meetings with Energy Savings Trust UK,

WP 7,8

Subcontracting

14,029.90

= (=4 =4 =

Living Lab equipment upgrade/reflashing transmitter units/installation batteries, including visits to each
participant.
Research and, evaluation support relating to WP8 deliverables

WP5,7,8

WP7 -8

Other Direct Costs

2,863.53

Travel, accommodation & subsistence Eurocities Knowledge Society Forum Mar 11 - Dissemination
Travel, accommodation & subsistence Eurocities Knowledge Society June 11 - Dissemination
Travel, accommodation & subsistence —Conference in Dresden - June 11

Travel, accommodation & subsistence London —“See ICT Oct 10”

Travel & subsistence Technical/user group meeting at HILD, London Feb 11

Travel —installation checks/upgrades at Living Lab households

11,124.40

=A =8 =4 =8 =4 -8 a4

=a =4 -4 =4

Equipment for living lab households including gas monitoring equipment, energy transmitter clamps,
power supplies for living labs, electrical testing equipment, batteries for reflashed units

Conference fee —Zaragoza — Dissemination

European Network of Living Labs subscription

Living Lab focus group facilitation

Newsletter for Manchester Living Lab

TOTAL DIRECT COSTS

107,763.57
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TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR
COORDINATOR: No 1 M@DJUSTMENT FOR PERIOD 1/2
Work Budget Head Euro Explanations
Package Amount
WP 2-8 Indirect Costs 3387.00 9 Under claimed indirect costs when cost model changed from actual indirect costs to 20% flat rate indirect
costs —Period 1 and 2
TOTAL 3387.00 | INDIRECT COSTS
TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR
COORDINATOR: No 1 M@OJUSTMENT FOR PERIOD 3
Work Budget Head Euro Explanations
Package Amount
WP 2-8 Other Direct Costs -27.00 I Oneitem charged in Euros/charged to ledger in sterling and claimed at end of period 3 exchange rate.
Adjustment to correct based on actual euro charge and exchange rate difference
TOTAL DIRECT COSTS -27.00

TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR
BENEFICIARY: No 2 UGIOR THE PERIOD 4 (01.10.10 to 31.07.11)

Work Budget Head Euro Explanations
Package Amount
WP1 Personnel 2,903.00 9 Salaries of 2 persons
WP1 Other Direct Costs 4,380.00 9 Travel to project meetings- Ruse Dec 2010; Bristol July 2011; Manchester Sept 2011
WP4 & 8 Personnel 11,755.00 I Salaries of 7 researchers
WP4 &8 Other Direct Costs 4,065.00 9 Travel costs of project meetings — Birmingham Oct 2010; Conferences travel and fees —Zadar Oct 2010, Gran
Canaria April 2011

TOTAL DIRECT COSTS

23,103.00
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TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR
BENEFICIARY: No 3ROR THE PERIOD 4 (01.10.10 to 31.07.11)

Work Budget Head Euro Explanations
Package Amount
WP1 Personnel - Management Personnel costs budget fully expended at end Claim 3
WP2 Personnel 4,358.00 T Staffing costs associated wi t h CL’" s rol e as
conversations with the partners relating to WP2 activity
Reading, commenting and approving Deliverables 2.5; 2.8; 2.11; 2.14; 2.15
WP3 Personnel 2,179.00 T Staffing costs associated with CL’s role as
conversations with the partners relating to WP3 activity
9 Reading, commenting and approving Deliverables 3.3; 3.6; 3.9; 3.12; 3.16
WP4 Personnel 2,179.00 T Staffing costs associated with CL’'s role as
conversations with the partners relating to WP4 activity
 Reading, commenting and approving Deliverables 4.3; 4.6; 4.9
WP5 Personnel 3,050.00 T Staffing costs associated with CL’'s role as
conversations with the partners relating to WP5 activity (in particular with Hildebrand as the technical lead
partner)
9 Ongoing dialogue with suppliers of DEHEMS energy management hardware (eg Plugwise, Omnima, &
Current Cost
WP6 Personnel 3,486.00 T Staffing costs as s o0c i wd/edinicalvliaitom incl@ding weetingg/dhane/emad
conversations with the partners relating to WP6 activity (in particular with Hildebrand as the technical lead
partner)
9 Attendance/involvement in technical dialogue and meetings
 Reading, commenting and approving deliverables 6.3; 6.4
WP7 Personnel 8,716.00 9 Staffing costs associated with CLs role as RTD user/technical liaison including meetings/phone/email
conversations with partners relating to WP7 activity
9 Attendance and active participation at fortnightly User Group meeting (ie 11 meetings in Period 4) inc input
and involvement from technical partners: HILD; USAL & UCOV
9 Lead co-ordination with Bulgarian Living Labs inc review progress/success of Cycle 3 installations, and
discuss/resolve practical differences between UK & Bulgaria
T Liaison with equipment suppliers
T Reading, commenting and approving Deliverable D7.3; 7.4; 7.7
WP8 Personnel 19,611.00 T As work package 8 ‘lead’, develop and i mpl eme

working along alongside other partners regarding attendance conferences, events & dissemination materials,
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inc technical partners contribution to scientific papers and input for journals

1 Chair the Carbon Trading working party, recommend carbon incentives scheme. Develop carbon trading
application and manage the Energy Team Challenge throughout cycle 3
9 Draft and agree deliverables D8.6; 8.9; Liaise with UCOV re deliverables D8.1; 8.2; 8.3; 8.4 and MCC re D8.5;
8.7
General Personnel Inc WP 2-8 T Regular and continued dialogue with technical partners regarding work being undertaken for their respective
inc in above work, inc attendance at technical review meetings inc representatives from HILD; UCLUJ; IEAT; USAL; UCOV
& UR to discuss/resolve work plans of each partner
9  Establishing and managing the monthly RTD Co-ordination meeting (5 meeting in Period 4), involving all 13
(latterly 12) project partners
' Contribution to and co-ordination of qualitative and quantitative data summaries
 Attendance and active involvement of two CL personnel at Executive Committee meetings for the project,
ensuring that issues are escalated, discussed, auctioned and communicated
WP1 Other Direct Costs 1,752.00 ' Travel costs, accommodation and subsistence at:
Project review meeting in Ruse —Dec 2010 and Partners meeting in Bristol —Jul 2011
WP2-8 Other Direct Costs 1,892.00 9 Travel costs inc train journeys to London & Manchester re Technical, RTD & User Group co-ordination
I Separate meetings with individual partners
9 Dissemination events/conferences/presentations in Prague (Smart Cities), London (Innovate 2010; Energy
Solutions Expo), Birmingham x 2; Nantwich, Manchester incl part contribution to travel costs, where
appropriate
9 Dissemination & marketing materials for project use, inc leaflets and handouts plus other automated
marketing displays
TOTAL DIRECT COSTS 47,223.00

TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR

BENEFICIARY: No 3ATLUUSTMENT FOR PERIOD 2

Work Budget Head Euro Explanations
Package Amount
WP2-8 Other Direct Costs -152.73 | Findings from EU Audit (April 2011)
9 Series of small over claims and under claims resulting in a net over claim.
TOTAL DIRECT COSTS -152.73
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TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR
BENEFICIARY: No 3ATLUSTMENT FOR PERIOD 1

Work Budget Head Euro Explanations
Package Amount
WP2-8 Other Direct Costs -210.00 | Findings from EU Audit (April 2011)
T “Payment of expenses cl ai AEWRZhMhel d, although

TOTAL DIRECT COSTS -210.00

TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR
BENEFICIARY: No 3ATUUSTMENT FOR PERIOD 1

Work Budget Head Euro Explanations
Package Amount
WP1 Indirect Costs 142.00 | Findings from EU Audit (April 2011)

T Recalculation of indirect costs prior to any audit adjustments identifies that the beneficiary appears to have
understated Management by EUR 142

WP2-8 Indirect Costs 607.00 | Findings from EU Audit (April 2011)
T Recalculation of indirect costs prior to any audit adjustments identifies that the beneficiary appears to have
understated RTD by EUR 607

TOTAL DIRECT COSTS 749.00
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TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR

BENEFICIARY: No 4 HRGR THE PERIOD 4 (01.10.10 to 31.07.11)

Work Budget Head Euro Explanations
Package Amount
WP1, 5,6 Personnel 0 9 Staffing costs Josh Cooper
WP5, 6 Personnel 21,600.00 9 Staffing costs Clive Eisen
WP5, 6 Personnel 17,981.25 9 Staffing costs Mark Sharratt
WP5,6 Other Direct Costs 695.65 1 154.57 travel costs and subsistence partner meeting Birmingham — Oct 2010
1 210.14 travel costs and subsistence J Cooper, Review meeting Rousse Dec 2010
1 145.18 travel costs and subsistence J Cooper, Bristol Partner meeting July 2011
9 40.23 travel and subsistence meeting in London with CLUJ team July 2011
I 145.53 travel and subsistence J Cooper Manchester meeting Dec 2010
WP1 Other Direct Costs 950.00 9  Estimate for final review meeting and preparation
TOTAL DIRECT COSTS 41,226.90

TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR

BENEFICIARY: No 5 BRIR THE PERIOD 4 (01.10.10 to 31.07.11)

Work Budget Head Euro Explanations
Package Amount

WP1 Other Direct Costs 2,646.67 I Travel & subsistence in relation to EU Review and various partner meetings attended in order that full
participation within the project was undertaken

WP7 Personnel 17,307.62 T Staffing costs relating to Bristol Living Lab including attendance at User Group meetings, training sessions,
dissemination of relevant information to installation partners, input into deliverable reports, project
management documentation of monthly highlight reports and monthly RTD meeting reports

WP7 Subcontracting 26,603.98 9 Provision of WP7 programme management for the overall co-ordination of all Living Labs including
arrangement of user groups, agendas, minutes and following up on the necessary actions to ensure the
cycles within the project are complete and deliverables available in a timely fashion

WP7 Other Direct Costs 5,918.00 9 Equipment purchase of gas monitoring and sundry items required to ensure that Living Lab users have
serviceable technology including cables and batteries

9 Further costs relate to travel and subsistence in relation to user group and RTD monthly meetings
TOTAL DIRECT COSTS 52,476.27

TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR
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BENEFICIARY: No 8 EBR THE PERIOD 4 (01.10.10 to 31.07.11)

Work Budget Head Euro Explanations
Package Amount
WP1 Personnel 930.00 9 0.2 person months —work package 1 related work organising 3" Review meeting in Rousse, Dec 2010
WP1 Other Direct Costs 855.00 9 Travel for full partner meeting Bristol
WP1 1,645.00 1 Hosting 3" Review Meeting in Rousse Dec 2010
WP1 1,000.00 i Travelling 4™ Review Meeting in Manchester, Sept 2011
WP6 & 8 Personnel 600.00 9 0.13 person months — work package 6/8 related work — upgrade of developed aggregation libraries for
Hypertable Distributed DBMS at Rousse server system for the new Hypertable releases 0.9.4.3, 0.9.5.0pre,
0.9.5.0pre3, 0.9.5.0pre4, 0.9.5.0pre5, 0.9.5.0pre6, 0.9.5.0final
I Technical support of Cycle 3 implementation issues relating to Bulgarian Living Labs
9 Dissemination of the knowledge and results acquired during the duration of the project among Bulgarian
institutions and organisations and on local energy forums/events
WP6,7,8 Other Direct Costs 5,394.00 1 Travelling for full partner meeting in Birmingham, Technical Group meetings in Cluj, Coventry and London

TOTAL DIRECT COSTS

10,424.00
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TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAIJOR DIRECT COST ITEMS FOR

BENEFICIARY: No 9 BIR®R THE PERIOD 4 (01.10.10 to 31.07.11)

Work Budget Head Euro Explanations
Package Amount
WP1 Personnel 1,175.00 9 Time spent by H Schuster-James at Birmingham partner meeting 2 x days Oct 2010 and
9 ECreview in Bulgaria 4 x days
WP1 Other Direct Costs 2,457.00 9 Costs for arranging partner meetings eg. Room hire, travel & accommodation to EC Review in Bulgaria and
UK partner meeting for H Schuster-James
WP7 Personnel 7,421.00 9 Salaries for S Whitehouse for implementing and troubleshooting gas meter readers, plug meters & electricity
meters and H Schuster-James for project management
WP7 Other Direct Costs 5,899.00 9 Purchase of 10 gas meter readers and replacement batteries for electricity clamp
WP7 177.00 9 Travel to RTD and User Group meetings
WP7 4,099.00 T Room hire for user group and focus group meetings
9 Transcription of focus group recordings
i Dissemination activities e.g. production of 2 videos, press release
WP7 Subcontracting 8,426.00 ' Family Housing Association for implementing equipment into 50 households
TOTAL DIRECT COSTS 29,654.00

TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR
BENEFICIARY: No 9 BIRDIUSTMENT FOR PERIOD 3

Work BudgetHead Euro Explanations
Package Amount
WP7 Subcontracting 3,678.00 T Adjustment —these costs were rejected in Claim 3 due to the subcontractor not being named in DOW. This

has now been rectified and included in the DOW amendment

These costs are for the support of the set up of the DEHEMS project in Birmingham and project management
by Sowden Project Support in Jan —Apr 2009. Sowden Project Support has been on a long term contract
from Jan 2008 — Oct 2010 with BIRM. The contract was used to bridge the time until other team members
became available to support the project.

TOTAL DIRECT COSTS

3,678.00
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TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR
BENEFICIARY: No 10 UCKOY THE PERIOD 4 (01.10.10 to 31.07.11)

Work BudgetHead Euro Explanations
Package Amount

WP1 Personnel 792.00 Actual 795.00 reached budget limit claim —792.00

WP2, 3,8 Personnel 50,500.00 Actual WP2 982.91, WP3 25,048.65, WP8 24,475.42 total 50,506.98 reached budget limit claim —50,500

WP2, 3,8 Other Direct Costs 5,935.28 516.92 Flights to Bucharest KMC & AM EU Review

644.88 travel & subsistence KMC 3™ Project Review

242.72 AMatei project meeting expenses travel & subsistence

2268.06 N Shah travel & subsistence present paper at conference W102 Information & Knowledge
Management in Building — dissemination

81.38 KMC travel & subsistence partners meeting Birmingham Oct 10

82.82 KMC travel & subsistence 3" Review rehearsal Dec 10

29.78 KMC travel & subsistence project meeting Birmingham Jan 11

243.94 KMC partner meeting Bristol July 11

373.70 ICT Proposers Day —EU project - management Budapest Hotel

460.92 Brussels EU Information day management of project KMC July 11

308.00 N Shah ICT Proposers Day & Futures Internet —EU project management guidance & dissemination
341.08 Estimate attendance at 1% Manchester meeting review rehearsal

341.08 estimate attendance at 2" Manchester meeting review

= =4 =4 -4 =8 =1

WP2 Other Direct Costs 317.92
Other

252.83 KMC monthly Dehems co-ordination meetings
65.09 T Zlamaniec travel to 11" Dehems RTd co-ordination meeting

WP3 268.78 118.62 5 x Current Cost transmitters for research prototype
28.64 5 x 20v adapters for research prototype
72.75 OCZ SteathXstream 700w power supply for collecting data

48.77 travel A Matei travel Semantics Integration Hildebrand meeting

WP8 9,439.72 90.73 N Shah conference Birmingham & London dissemination Oct 10

451.71 N Shah travel & subsistence ICEBE conference Shanghai Nov 10

345.10 KMC presenting papers at ICEBE and CEC 10 dissemination Nov 10
741.81 + 22.74 KMC flight & admin fee for CEC 10 conference Nov 10

397.44 presentation of paper at CSCWD conference June 11

1289.23 KMC presentation of paper at CSCWD conference dissemination June 11

407.28 N Shah conference fee DICTAP Dijon dissemination July 11

E R R - T R R e N R N R R I B e ]




Grant Agreement number: 22460!
DEHEMS Periodic Report

SEVENTH FRAMEWORK
PROGRAMME

=a =4 -8 =4

E I I ]

440.55 F Abedin conference fee presentation of paper at CSCWD conference dissemination
306.61 N Shah travel & subsistence costs for DICTAP conference Dijon June 11

212.44 N Shah SMC 10 conference Turkey Oct 10

739.01 N Shah conference fee present paper at W102 Nice Information and Knowledge Management in
Building dissemination

104.60 N Shah flight W102 conference Nice

405.89 N Shah accommodation W102 conference Nice

253.43 N Shah flight to Paris DICTAP conference

1062.43 KMC, ACM flights to Taiwan presenting a paper at conference

818.60 KMC flight ICEBE 11 conference Oct 11

383.72 KMC accommodation ICEBE 11 conference Oct 11

966.40 KMC expense claim ICEBE 11 conference

TOTAL DIRECT COSTS

67,253.70
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TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAIJOR DIRECT COST ITEMS FOR

BENEFICIARY: No 12 U$AR THE PERIOD 4 (01.10.10 to 31.07.11)

Work Budget Head Euro Explanations
Package Amount
WP1 Personnel 114.13 I N Linge —attendance at partner meetings
WP2 Personnel 14,514.17 9 D Kreps, G Cooper, N Linge, H Takuri-Rizk — Usal lead on WP2, analysing C2 data, creating questionnaire for
C3, analysing C3 data
WP3 Personnel 112.53 9 N Linge & Takruri-Rizk
WP4 Personnel 397.84 9 N Linge & Takruri-Rizk
WP5 Personnel 18,611.04 N lLinge & Takruri-Rizk & Q Lui —gas metering application
WP6 Personnel 4,984.32 9 G Cooper, N Linge, H Takruri-Rizk,
WP7 Personnel 30,177.09 I G Cooper, H Takruri-Rizk, Q Lui & V Sundramoorthy —gas metering application
WP8 Personnel 3,024.68 D Kreps, N Linge, H Takruri-Rizk & V Sundramoorthy —conference and journal papers
WP 2-8 Subcontracting 14,062.87  Richard Sowden
WP2-8 Other Direct Costs 8,412.00  9,505.51 Research Meeting — Birmingham, Project Meeting Ruse, Internet of Things Conference — Tokyo,
Workshop — ltaly, Review meeting — Bulgaria, Partner meeting — Birmingham, Gas monitoring kit —
Birmingham, SMS testing —Salford & printing costs
9 Total actual costs 9,505.51 less reduction budget limit reached 1093.51 = 8412.00 claimed

TOTAL DIRECT COSTS

94,410.67
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TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR

BENEFICIARY: No 13 B#R THE PERIOD 4 (01.10.10 to 31.07.11)

Work Budget Head Euro Explanations
Package Amount
WP1 Personnel 85.00 1 Management cost for 10 months
WP1 Other Direct Costs 336.01 9 Local travel costs — participation in meeting with partners and stakeholders
WP1 2,411.50 9 Participation in two project meetings
WP7 Personnel 9,970.19 I Staff cost for 2.36 months
WP7 11,504.07 9 Staff cost for 3.919 months technical support
WP7 Subcontracting 3011.00 I Cost for additional household installation visits, updates and equipment adjustments
T Actual spend 4,857.27 less budget threshold reached 1,846.27 — Claimed 3011.00
WP7 Other Direct Costs 5577.00 T 1,931.36 cost for equipment for households
9 308.17 cost for building partnership/participating households
9 4,307.87 costs for local dissemination/participation in 2 national conference, regional energy forum, national
environment event
I Total actual spend 6,547.40 less budget threshold reached 970.40 — claimed 5577.00
TOTAL DIRECT COSTS 32,894.77

TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR

BENEFICIARY: No 14 IVEIR THE PERIOD 4 (01.10.10 to 31.07.11)

Work Budget Head Euro Explanations
Package Amount
WP1 Personnel 425.00 9 Personnel cost of 0.1 person months of Project Manager for management
WP1 Other Direct Costs 2,420.20 9 Travel expenses for meetings in Bristol and Birmingham
WP1 1,200.00 9 Travel expenses for finale review in Manchester
WP7 Personnel 8,490.00 9 Personnel cost of 2.0 person months of Project Manager
WP7 14,700.00 9 Personnel cost of 5.0 person months of technical support for LL lvanovo
WP7 Other Direct Costs 11,469.18 I Equipment for Living Lab Ivanovo —energy monitoring kit, cables, routers and network equipment

TOTAL DIRECT COSTS

38,704.38
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TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR
BENEFICIARY: No 15 IE®R THE PERIOD 4 (01.10.10 to 31.07.11)

Work Budget Head Euro Explanations
Package Amount
WP1 Personnel 735.72 9 Staffing costs for WP1, weekly local co-ordination, financial and institutional reports
WP1 Other Direct Costs 1,174.04 9 Travel & subsistence (1attendee) for covering
Review meeting in Rousse —Dec 2010
Partner meeting Birmingham —Nov 2010
Partner meeting in Bristol —July 2011
WP3 Personnel 14,963.25 i Stafﬂng costs for WP3 related activities:
ICEBE2010 paper preparation, attendance
- Implementation of a Java-based multi agent pattern matching agent
- Implementation of a Commentz-Walter-based multiple pattern matching algorithm
- Construction of a behavioural analysis engine for reverse engineering household -scenarios based on the
Commentz-Walter approach
- Simulation of household scenarios using automated scenario-generation software
- Implementation of an algorithm for pattern-based behavioural analysis of household occupants based
on sensor output
- Household Energetic Audit prototype development —rreview, testing, report
- Signature analysis —research, survey report, software architecture
- SDSL Language development, SDSL Compiler development, Sensor Simulation — database design,
prototype development and testing
WP4 9 Staffing costs for WP4 related activities —local review, reports of activities
WP3, 4 9 Staffing costs for WP3 and 4 related activities — meeting for scheduling work and planning of publishing
WP3,5 1 Staffing costs for WP3 and 5 related activities —updates on Dehems machines, software installation
WP3, 6 9 Staffing costs for WP3, 5 and 6 related activities —weekly local co-ordination
WP3,4,5,8 | Other Direct Costs 7,291.05 9 Travel & subsistence for covering:

- Participation at ICEBE 2010 conference in Shanghai, Nov 2010 1 attendee

- Participation at Globenet 2011 conference in Venice, May 2011 1 attendee
- Participation at SDIWC 2011 conference in Ostrava July 2011 1 attendee

- Estimated costs for travel & accommodation for Review Sept 2011

TOTAL DIRECT COSTS

24,164.06
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TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAIJOR DIRECT COST ITEMS FOR
BENEFICIARY: No 16 EDELMARITHE PERIOD 4 (01.10.10 to 31.07.11)

Work Budget Head Euro Explanations
Package Amount

WP1 Personnel 1368.00 9 Catherine Potten administrative and project management costs including project wrap up, administrative
tasks

WP1 Other Direct Costs 943.00 9 J Craig —travel and accommodation costs for Bucharest, 3" Review Dec 2010

WP8 Personnel 3036.00  J Craig — project management costs, including project wrap up, follow-up on administrative matters and
travel to Bucharest, 3" Review 3 days

TOTAL DIRECT COSTS 5,347.00

TABLE 3.8: PERSONNEL, SUBCONTRACTING, & OTHER MAJOR DIRECT COST ITEMS FOR

BENEFICIARY: No 16 EDELMANISTMENT TO PERIOD 1, 2, 3

Work BudgetHead Euro Explanations
Package Amount
WP 1 Indirect Costs 865.00 I Adjustment for under-claim on indirect costs relating to previous claims
TOTAL 865.00 INDIRECT COSTS
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7. Financial Statements — Form C and Summary Financial Report

Al l

8. Certificates

project financi al

statements

and

A list of Certificates which are due for this period, in accordance with Article 11.4.4 of the Grant Agreement.

Form C’

Beneficiary Organisation Certificate on the | Any useful comment, in particular if a
short name financial certificate is not provided
statements
provided?
yes / no
1 MCC Yes Partner uploaded all audit
documentation to online NEF Session
2 UCluj No Expenditure threshold not reached
3 CL No Expenditure threshold not reached
4 Hild No Expenditure threshold not reached
5 Bris No Expenditure threshold not reached
8 UR No Expenditure threshold not reached
9 Birm No Expenditure threshold not reached
10 UCov No Expenditure threshold not reached
11 Cent No Expenditure threshold not reached
12 USal No Expenditure threshold not reached
13 EAP No Expenditure threshold not reached
14 Ivob No Expenditure threshold not reached
15 leAT No Expenditure threshold not reached

Table 10 List of Certificates Due From Partners in Period

S

ar



