
Deliverable D4.1 Dissemination Level PU 649753-OrbEEt 

Dissemination level 

PU Public, fully open, e.g. web X 
CO Confidential, restricted under conditions set out in Model Grant Agreement  
CI Classified, information as referred to in Commission Decision 2001/844/EC.  

 

  

 

Co-funded by the European Community Horizon 2020 Program  

 

 

Project Title: 

ORganizational Behaviour improvement for 

Energy Efficient administrative public offices 

 

 

 

 

 

OrbEEt 

Grant Agreement No: 649753 

Collaborative Project 

 

 

 

Deliverable No.  D4.1 

Workpackage WP4  Pilot Roll-Out & Validation 

Task T4.2 Pilot Roll-Out and Validation 

Lead beneficiary  SOLINTEL 

Authors Francisco Javier Royo (Solintel) 

Javier Biosca (Solintel) 

Alejandro Pacios (Solintel) 

Delivery date 31/08/2016 

Status Delivered 

File Name D4.1 Pilot Coordination Strategy and Operation Plans 

  

D4.1 Pilot Coordination Strategy and Operation Plans 

Ref. Ares(2016)4885101 - 31/08/2016



D4.1 Pilot Coordination Strategy and Operation Plans Page 2 of 30 

2016-08-26    

 Deliverable administration     

No & name D4.1 Pilot Coordination Strategy and Operation Plans 
Status   Draft  Due M18 Date 2016-08-31 

Author(s)      

Description 
of the 

related 
task and 

the 
deliverable 
in the DoA 

This task includes the definition of Pilot Coordination Strategy and Operation 

Plans, featuring detailed time-planning, specific objectives/indicators and 

tangible actions plans for their achievement. 

It also deals with the actual deployment of the OrbEEt framework in the pilot 

sites toward the evaluation of its impact, cost-efficiency and performance under 

real-life conditions. Pilot trials and validation scenarios will be progressively 

rolled-out in different phases so as to allow for (a) initial calibration and 

baselining of enhanced DECs, (b) first real-life trial of the framework and 

evaluation of its impact on business operations, energy consumption and 

employee comfort levels, (c) optimization of behavioural change strategies and 

roll out of the second trial phase and respective evaluation and (d) monitoring of 

the persistence of behavioural change in the pilot sites. Support to pilot end-users 

will be provided throughout the pilot duration through the Pilot Monitoring and 

Support Framework, as described in T4.1. 

The deliverable will collect the outcomes from T4.2 related to the pilot roll-out. 

Comments      

V Date Authors Description 

0.1 
2016-08-

17 
SOL Final draft 

0.2 
2016-08-

22 
GD, BoC, 

COVUNI 
Comments from Review Process 

0.3 
2016-08-

26 
SOL Updated version with comments of the reviewers  

 

 

 

 

 

 

 

 

 

 

 

 

Disclaimer 

The information in this document is provided as is and no guarantee or warranty is given that the information is 

fit for any particular purpose.  The user thereof uses the information at its sole risk and liability.  

The documents reflects only the author’s views and the Community is not liable for any use that may be made of 

the information contained therein. 



D4.1 Pilot Coordination Strategy and Operation Plans Page 3 of 30 

2016-08-26    

Table of contents 

1. Publishable executive summary ..................................................................................... 5 

2. Introduction ...................................................................................................................... 6 

2.1 Purpose of this document ........................................................................................ 6 

2.2 Contributions of partners ......................................................................................... 6 

2.3 Structure of the deliverable ...................................................................................... 6 

3. Pilot Use Cases and Validation ....................................................................................... 7 

3.1 Enriched visualization of building operational rating for the facility managers .......... 7 

3.2 Enriched visualization of building operations and business processes rating for 
facility managers and business analysis ........................................................................ 7 

3.3 Gamification framework through the provision of direct personalized feedback 
about actions that can be immediately undertaken to improve energy efficiency ........... 7 

3.4 Behavioural triggering framework through the definition of generic actions to 
improve energy efficiency operation of the building ....................................................... 8 

3.5 Social media based gaming- comparative ............................................................... 8 

4. Operation Plan .................................................................................................................. 9 

4.0 Ethical issues .......................................................................................................... 9 
4.0.1 Legislation .................................................................................................10 
4.0.2 Ethical & Social Issues ..............................................................................10 
4.0.3 OrbEEt Ethical Helpdesk ...........................................................................11 

4.1 Energy audits ........................................................................................................ 12 

4.2 Devices definition .................................................................................................. 13 

4.3 Purchase ............................................................................................................... 13 

4.4 Hardware Installation ............................................................................................. 14 

4.5 Software Installation .............................................................................................. 14 

4.6 Training and Awareness Activities ......................................................................... 15 

4.7 Validation .............................................................................................................. 16 
4.7.1 Use cases validation .................................................................................16 
4.7.2 Validation steps .........................................................................................17 

4.8 Questionaires ........................................................................................................ 19 

5. Specific pilot plan ........................................................................................................... 21 
5.1.1 Burghauptmannschaft Österreich ..............................................................21 
5.1.2 Friedrich-Alexander-University Erlangen – Nürnberg .................................21 
5.1.3 Ayuntamiento de Aspárrena ......................................................................22 
5.1.4 Administrative buildings in Pernik ..............................................................23 

6. Coordination Strategy .................................................................................................... 25 

6.1 Project Management ............................................................................................. 25 

6.2 Risk Plan ............................................................................................................... 25 

6.3 User interactions ................................................................................................... 26 

7. Conclusions .................................................................................................................... 28 

7.1 Summary of achievements .................................................................................... 28 

7.2 Relation to continued developments ...................................................................... 28 

8. Acronyms and terms ...................................................................................................... 29 



D4.1 Pilot Coordination Strategy and Operation Plans Page 4 of 30 

2016-08-26    

9. References ...................................................................................................................... 30 

 

Figures 

Figure 1. Activites plan at the pilot sites. ................................................................................... 9 

Figure 2. Gantt chart for the activities in the Burghauptmannschaft Österreich. ..................... 21 

Figure 3. Gantt chart for the activities in the Friedrich-Alexander-University, Erlangen. ...... 22 

Figure 4. Gantt chart for the activities in the Ayuntamiento de Asparrena. ............................ 23 

Figure 5. Gantt chart for the activities in the Municipality of Pernik. ..................................... 24 

Figure 6. Risk Management Procedure. ................................................................................... 25 

Figure 7. Interaction model with OrbEEt team. ....................................................................... 27 

 

Tables 

Table 1. Risk and Contingency Plan. ....................................................................................... 26 

 



D4.1 Pilot Coordination Strategy and Operation Plans Page 5 of 30 

2016-08-26    

1. PUBLISHABLE EXECUTIVE SUMMARY 

This deliverable proposes a suitable Pilot Coordination Strategy and Operation Plans that is 

used to manage the pilot sites of the OrbEEt project. This document includes the different 

steps that each pilot has to follow during the project from the energy audits to the final step of 

validation and questionnaires. In the deliverable, all the deadlines and timeplans are included 

in order to make clear when each step in the four pilot sites is done. This timeplan is in line 

with activities that have already been performed. 

The key information presented within this deliverable can be summarised as follows: 

 Identification of five different uses cases focusing on the needs as expresed by system 

stakeholders and determination of which pilot site validates each use case. 

 Definition of general operation plan for the OrbEEt implementation, defining the 

different steps to be followed and the objectives of each one of them.  

 Setup of a specific timeline for each pilot site represented in a Gantt Chart. 

This design document forms the basis for the whole WP4 which consists on the Pilot Roll-Out 

and Validation. 
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2. INTRODUCTION 

2.1 Purpose of this document 

The purpose of this deliverable is to present the definition of the Pilot Coordination Strategy 

and the Operation Plans, detailing time-planning, specific objectives/indicators and tangible 

action plans for each achievement. All necessary information for the use and operation of 

each one of the project´s pilots have been collected, explained, and planned in this document 

with the aim to display a consistent guideline about the operation of the four different pilots 

for all the partners involved in the project. This deliverable consists on the definition of the 

Coordination Strategy and it is a high level plan, which will be further elaborated in D4.2 

OrbEEt Validation Framework. 

2.2 Contributions of partners 

All the partners assigned to this task have contributed to the development of this deliverable. 

SOL contributed with the elaboration of the document; BOC, HYP and BAL have reviewed 

the document and added comments in order to improve the deliverable. The four pilot sites 

have contributed updating each of their timelines and alignment action to the objectives where 

needed. 

2.3 Structure of the deliverable 

The structure of this deliverable has been divided in three main blocks, each one of them 

developing a specific section of the Pilot Coordination Strategy. This configuration allows the 

reader to understand the big picture about the operation and performance of each of the pilot 

sites. 

These three main blocks of the document are: 

 Pilot use cases and validation: this block presents information of the different use cases 

based on the different Business Scenarios and includes in which pilot sites these pilot cases 

are applied and validated. 

 Operation Plan: in this section, firstly there is a general definition of the methodology, 

where each one of the steps to be followed is defined and explained, to finally proceed 

with specific plans for each of the pilot sites. 

 Coordination Strategy: this section includes a description of the project management 

strategy, a presentation of the risk plan and a description of the interaction between the 

involved participants in the OrbEEt deployment. 
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3. PILOT USE CASES AND VALIDATION 

The uses cases (defined and described in the D1.1 ”End-user & business requirements”) are 

in-line with the business aplications of the project highlighting the functionalities to be 

supported by the system. Therefore the goal of this section is to describe the main functional 

cases of OrbEEt Project focusing on which pilot sites participates in the validation of each use 

case and which partners contribute to it. 

3.1 Enriched visualization of building operational rating for the 
facility managers 

This first use case addresses the need for continuous and real time monitoring of building 

operational rating. An enriched visualization of building status provides insights on the 

operation of the building to further support the establishment of an energy efficient 

environment. 

The objective is to obtain real time and historical data from the different metering devices of 

the building, and provide added-value processed reports on KPIs with different granularities 

for the stakeholders, e.g. kWh consumed per building, per m2, per device type, etc. It depends 

strongly on the equipment and monitoring systems currently installed in premises.  

This scenario is evaluated in each of the four pilot sites, the main responsible partner is 

Hypertech, and partners contributing to the evaluation of this use case are Grindrop, Solintel 

and Balkanika. 

3.2 Enriched visualization of building operations and business 
processes rating for facility managers and business analysis 

The objective is to obtain real time data for the performance of the different devices used in 

the offices, and provide more detailed processed reports on KPIs.  

Furthermore, there is a need for visualization of the information related to the processes that 

will enable the facility manager and business analysts to find outliers in the offices and further 

proceed with the appropriate corrective actions towards the establishment of an energy 

efficient environment. 

To this second use case, also the four different pilot sites contribute for its validation and the 

other partners involved are BOC as main responsible partner and Solintel, Hypertech, and 

Balkanika as contributing partners. 

3.3 Gamification framework through the provision of direct 
personalized feedback about actions that can be immediately 
undertaken to improve energy efficiency 

Behavioural change necessitates the provision of actionable feedback to employees. There are 

two key end-user interfaces involved in providing personalised feedback: the smartphone 

game and the intranet portal. The visualization provided by these interfaces needs to present a 

real time energy consumption in an aesthetic, and potentially abstract (e.g. embedded in a 

fictional narrative game) way to engage OrbEEt participants to carry out actions that can save 

unnecessary energy consumption in their workplaces. 
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The main responsible for this third use case is Covuni, it is evaluated by all the pilot partners 

but Asparrena would act as pilot leader. Among the partners, the following partners are 

contributing to the use case: Hypertech, Grindrop, and Solintel. 

3.4 Behavioural triggering framework through the definition of 
generic actions to improve energy efficiency operation of the 
building 

Whereas the previous Use Case focuses on personalised feedback via the smartphone game 

and intranet portal, this case focuses on behavioural triggering through in-office displays. 

These are designed to reflect best-practices in changing peer-norms towards stimulating a 

positive energy culture in-office.  

The main responsible partner for this use case is Covuni and the four pilot partners are 

involved along with Hypertech, Grindrop and Solintel. The main outcome of this use case is 

the creation of a positive energy culture in the office. 

3.5 Social media based gaming- comparative 

This last Use Case addresses the definition of the social media gaming to engage the users to 

participate in a gaming motivational framework. 

Players are encouraged to share and discuss their performance against personalised targets 

through integration between the smartphone game and intranet portal. In doing so they are 

able to discuss and share advice and tips on how they reached their targets, and compare their 

performance against other users. Site managers can also access the portal to reflect on 

common problems and discuss possible solutions with participants. 

Finally, this last use case Asparrena is the most suitable pilot site to run and lead this use case, 

although the main responsible is Covuni and Pernik is also participating. Besides this, the 

contributing partners which participate in this last use case are Hypertech, Grindrop, Solintel, 

BHOe, and Erlangen. 
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4. OPERATION PLAN 

This section defines the general pilot operation plan for the OrbEEt implementation, 

specifying the required phases to be developed at the pilot sites for the implementation of the 

OrbEEt framework. The different activities considered in the pilot plan are: 

 0. Addressing of ethical issues 

 1. Energy audit 

 2. Definition of required devices 

 3. Purchase of the devices 

 4. Hardware installation 

 5. Software installation 

 6. Awareness and training workshops 

 7. Validation 

 8. Questionnaires 

Most of these tasks need to be developed sequentially, since each activity needs the previous 

activity to be completed. In parallel, the addressing of the ethical issues must be done already 

at the beginning of the project, and the workshops for the awareness, engagement and training 

of the users in the pilot sites must be carried out in parallel to the first stages in order to be 

ready for the project implementation. 

 

Figure 1. Activites plan at the pilot sites. 

4.0 Ethical issues 

OrbEEt project is focused on human behaviour and their influence over the building energy 

performance, aiming the orientation of this behaviour to a more sustainable behaviour. Thus, 

the users’ privacy is upset since a monitoring and control of the human actions is required in 

the development of the project. Therefore the consent for the participation of the involved 

staff is also needed. 

Ethical and social issues that may rise during the project deployment have been addressed in 

an effort to conform to the respective EU ethical rules (European Commission’s directive 

95/46/EC and the Horizon 2020 legislation), and also to the relevant national legislation and 

directives. 

The OrbEEt consortium is aware of the ethical, privacy and data protection issues which 

could be raised by the activities performed in the scope of the project, since it involves data 

collection and a set of pilots to assess the technology and effectiveness of the proposed 

framework. 
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Deliverable “D6.6 Procedures for the Ethics Management” describes more deeply these 

ethical issues that rise by the deployment of the OrbEEt in the pilot sites. 

For the diffusion and establishment of the ethical guidelines, an ethical manual (ANNEX I of 

deliverable D6.6) has been created and will be constantly updated throughout the whole 

duration of the project. 

Following, the most relevant aspects about the ethics dealt in this deliverable D6.6 are 

summarized. 

4.0.1 Legislation 

The OrbEEt project has to be subject to the European laws and directives, and also to the 

diverse national laws of the countries where the four pilots of OrbEEt are to be established 

(Austria, Germany, Spain and Bulgaria). 

This legislation with which the OrbEEt framework has to conform includes:  

 European Union – Directives 95/46/EC & 2002/58/EC  

 Austria- Data Protection Act 2000 (Datenschutzgesetz 2000 – DSG2000)  

 Germany - Federal Data Protection Act, 2003 (amend. Federal Law Gazette 2009)  

 Spain – Organic Law 15/99 (amendments : Royal Decree 424/05)  

 Bulgaria - Personal Data Protection Act, 2001.  

Furthermore, a thorough investigation has been made about the ethical guidelines for research 

projects in EU and the the Horizon 2020 legislation. The major concerns around data 

protection and privacy are: 

 Horizon 2020 Rules for Participation: Ethics Reviews (Article 14) 

 Horizon 2020 - Regulation of Establishment: Ethical principles (Article 19) 

 Model Grant Agreement: Ethics (Article 34) 

Further documentation about these laws can be found in deliverable ”D6.6 Procedures for the 

Ethics Management”. 

4.0.2 Ethical & Social Issues 

The deployment of the OrbEEt framework in the pilot implies several issues concerning social 

aspects of the users, which has to be conform to the ethical regulations. These aspects are 

classified in four groups: the privacy control, the data management, the transparency and the 

behaviour. 

Privacy Control 

The OrbEEt project deployment implies the collection, storage and analysis of human data for 

the detection of activity patterns. If keeping this data and records is forbidden by lows of the 

country, they will be destroyed. 

In addition, the pilot supervisor will notify all people participating when each pilot trial 

procedure will start and end, providing detailed information about the undertaken procedures 

and the data handled. Additionally, the users will get access and control over their own data 

whenever they want in order to ensure a clear view on the way OrbEEt handles personal data. 

Users were asked to sign a consent form (ANNEX III of deliverable D6.6) before the pilot 

realization phase. 

The involved parties were adequately informed and assured that they have the possibility to 

opt out of the study. 

Data Management 

During the implementation of the OrbEEt framework, information about participants and their 

interaction with the technology will be collected, stored and processed. According to the 
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definition of the EU Directive 95/46/EC these are personal data and their security must be 

ensured. 

The Local and National Data Protection authorities where the pilot buildings are located have 

been informed about the data collection process as part of the research study and they 

informed that no approval was needed due to the procedures followed in OrbEEt project: 

personal data will be anonymised and stored without permitting the identification of 

occupants. The responsible partners of the four pilots in OrbEEt have signed an Ethical 

Approval Form (ANNEX II of deliverable D6.6) to ensure that user integrity and personal 

data protection are ensured within the project. 

Transparency 

OrbEEt pilots will take place in tertiary buildings, monitoring professionals at their 

workplaces. Any breach or leak of data to irrelevant parties (e.g. supervisors, managers) may 

lead to transparency issues. 

The Ethics Helpdesk in collaboration with Pilot coordinators will inform participants and 

relevant authorities on the details, the scope and the purposes of the data collection process in 

order to get an Ethical approval consent signed by them. Every piece of data stored will be 

available to the respective occupants if requested. In addition, the OrbEEt HelpDesk will 

ensure that data will be used only within the goals and objectives of the project and not for 

other reasons. This point will be also marked on the information content to be delivered on 

pilot users. 

Behaviour 

The OrbEEt Consortium has taken into consideration the fact that some people may change 

their behaviour and/or their professional performance when they know that they are being 

monitored. For that reason the project’s purpose and intentions have been made perfectly 

clear to all participants. In addition, the selection of the participants is based mainly on their 

high interest and willingness to participate on pilot sites of OrbEEt project, pointing out that 

the participation in the study does not result in more work for the involved end users. 

Furthermore, all participants have to sign a consent form (ANNEX III of deliverable D6.6) 

that will connect pilot users and consortium members with a form of a “Non-disclosure 

agreement”. In any way, the pilot users are able to opt out of the study and the details are 

specified in the ”Participant´s Opt Out” form (ANNEX IV of deliverable D6.6). 

4.0.3 OrbEEt Ethical Helpdesk 

The internal Ethical Helpdesk consists in a centralized service which provides constant advice 

about ethical and legal issues that may arise during the project’s lifecycle in order to avoid 

unwanted consequences. The OrbEEt HelpDesk supervises the project from the beginning 

until its end, and all technologies and tools are also verified beforehand by the OrbEEt Ethical 

HelpDesk.  

In order to enhance the role of the Ethical Helpdesk an external independent member has been 

contacted to further ensure the prompt operation of the Ethical Helpdesk. The role of this 

member is to revise the processes and to resolve critical dissents among partners. This Ethical 

expert can be consulted in case that any problem related with the ethical issues arises. 

The OrbEEt Ethical HelpDesk provides at any time all the information that one may ask, 

while in same time will be responsible for the preparation and the implementation of the 

pilots. The goal is to have the best possible outcome but always with respect to the human 

factor, the rights and liberties that are constituted by European and National Laws. 

Requirements from previous phases 

To this initial phase, there is no requirement needed from previous activities. 

Specific objectives 
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The main objective of this phase is to plan and take into account any ethical issue that may 

arise in the pilot sites. To meet these objectives all the tasks that have been described 

previously he developed. 

4.1 Energy audits 

In order to assess the grade of the achievement of the OrbEEt objectives (obtain 

improvements related with the energy efficiency and energy savings during the operation of 

the building), an energy audit is needed to report the current level of energy efficiency and 

energy consumption in the buildings. Deliverable D2.1 gathers the energy audits developed at 

the pilot sites of the project. 

The energy audits assess how much energy the building consumes and evaluate what 

measures can be taken to make it more energy efficient. Energy audits can use information 

from building management systems (BMS) with the goal of reducing energy usage without 

negatively impacting the building’s everyday practices. 

For the purposes of OrbEEt project the following actions were performed: 

 Identification of enclosing structures, components and systems, followed by the 

measurement and calculation of energy performance analysis. 

 Development of measures for greater energy efficiency, which is the core of OrbEEt 

project. 

 Assessment of the amount of saved carbon dioxide emissions - CO2 resulting from the 

implementation of measures aimed at energy efficiency. 

The energy audit’s main advantage is the clarification of the construction data. After the 

conduction of this assessment the building occupants receive meaningful information 

regarding the coefficient of heat transfer of the walls, information about the amount of 

consumed energy and the amount of CO2 emissions released into the atmosphere. 

The energy audit methodology developed is based on the good European practices in the area 

of heat and electrical energy conservation, and was followed in order to assess the energy 

performance of the four OrbEEt pilot sites. 

According to this methodology, the indicators for energy consumption are determined based 

on average monthly values of the outside air temperature; the duration of the heating period 

and the daily degrees; and the average hour intensity of full sunshine, determined on the basis 

of 24 hours. 

The consumed heat and primary energy is determined by calculation methods performing a 

heat balance of the building at steady state taking into account the heat exchanges given at the 

building zones: 

 Heat losses from conduction to outside air or ground 

 Heat losses from ventilation 

 Heat gains from inner heat sources 

 Heat gains from sun shining 

 Heat losses from heating with interruption 

Furthermore, a Building Information Modelling (BIM) is developed. BIM is the process of 

generating and managing building data during its cycle of life using 3D dynamic building 

modelling software. This process produces information of the operation of the building which 

encompasses building geometry, spatial relationships, geographic information, quantities and 

properties of building components. 
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In the same way, Business Process Modelling (BPM) is developed, which provides input on 

which activitities are performed at the building/rooms by their occupants. BPM considers this 

dynamic aspect on one hand integrating it with resources (actors, devices, artifacts) on a 

structural level (BIM). 

Requirements from previous phases 

This phase needs no previous phase data, but it need information of each of the pilot sites in 

order to proceed with the energy audits of each of the pilot sites. 

Specific objectives 

The main outcome and objective of the energy audits of the pilot sites is to obtain how much 

energy the building consumes and also an evaluation of the measures that can be taken to 

make the building more efficient. Another objective is to reduce energy usage using the 

information from the Building Management Systems (BMS). 

4.2 Devices definition 

To establish a framework that enables real time building energy monitoring and continuous 

measurement of the impact of human activities on the building energy performance, a sensors 

network to monitor all these data is required for the implementation of the project at each of 

the pilot sites. This network is defined based on the monitoring needs, that is, the 

identification of the parameters to be monitored, the points where they will be monitored and 

the devices used for its monitoring. 

Deliverable “D2.2 Pilot validations & Equipment Installation Plan for Pilots” offers different 

equipment options for these monitoring needs. Each pilot partner must define, among the 

device options for the measurements, the most suitable for their installation and requirements. 

It is important to state that standard devices or technologies are used in order to reduce the 

adaptation effort and at the same time openness of the system for other implementations. 

Requirements from previous phases 

In order to proceed with the definition of the devices, it is needed the energy usage 

information in order to know which of the devices are those more indicated to be installed in 

each pilot site. 

Specific objectives 

The main outcome of this phase is to know which device and where is installed in the pilots. 

The definition of these allows to proceed with the rest of the phases. 

4.3 Purchase 

Once the required devices for the monitoring needed at the pilot sites are defined, next step is 

to proceed with the purchase of this equipment. 

Among the different options offered in deliverable “D2.2 Pilot Validation & Equipment 

Installation Plan for Pilots”, each pilot partner has selected the most suitable and economic as 

possible for their buildings.  

Pilot partners are in charge of the acquisition of the defined devices for each pilot site. In case 

any pilot partner has problems finding local providers for any device type, other pilot partners 

can help sharing their providers’ contacts and intermediating if necessary in the purchase of 

the equipment.  

Requirements from previous phases 



D4.1 Pilot Coordination Strategy and Operation Plans Page 14 of 30 

2016-08-26    

The previous requirement is to know which devices for the required monitoring at the pilot 

sites are needed to be ordered. 

Specific objectives 

The outcome is that each of the pilot sites order and receive the devices that they need to 

proceed with the implementation of the project. 

4.4 Hardware Installation 

After the determination of the required devices and their acquisition, they must be installed in 

the pilot sites. Most of the equipment is installed by the pilot partner, though it could be 

possible that for some devices a technical expert is required, due to installation complexity or 

technical knowledge required.  

Any modification over the projected placement of devices must be reported. In order to report 

the final placement of the devices, a mapping to know the exact position of every installed 

device in the pilot sites is needed, indicating the device serial name. The solution is to ask the 

installer to manually write in the plans/drawings where the devices (which will be previously 

numbered) are located. At the same time, a sticker with the device serial name should be 

placed on the actual device. 

Additionally to the physical installation of the hardware the setup and connection to the Z-

wave network is required to start operating. 

Requirements from previous phases 

What is needed in this phase is to have received the devices that have been defined and 

ordered previously in order to move forward. 

Specific objectives 

The outcome is to have all the hardware installed in the pilot sites, it is specified with more 

detail in D2.2 Pilot validations & Equipment Installation Plan for Pilots. 

4.5 Software Installation 

After the complete physical installation of the sensors network, the software installation 

integrates sensors with gateways and enables the communication of the sensors network with 

the data acquisition, processing and monitoring software. 

Deliverable “D3.1 Deployment plan and installation manual for the energy use data capture 

and management framework” contains an installation manual to assist the software 

installation process in the pilot sites. The Wireless Sensor Network software installation 

manual provides detailed instructions and work around to possible issues that can arise during 

the installation process. 

The first part of the manual describes the steps needed to be performed for the low-level 

software framework installation on the Gateway including actions to be performed on a 

dedicated local compute machine as well as on the gateways microcomputers themselves. The 

second part of the manual covers the Wireless Sensor Network (WSN) complete installation 

in a manner that will ensure the network robustness and the smooth data transition between 

the Z-Wave devices and the Gateway. 

Assistance for the software installation and help for solving problems is offered by Hypertech, 

as developers of the software and leaders of the “Work Package 3: Pilot Setup and 

Configuration”. 
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Requirements from previous phases 

To proceed with the software installation, it is necessary to have installed the required 

hardware and to have developed and tested the software that needs to be installed in order to 

move on with this phase. 

Specific objectives 

All the software needed to proceed with the validation phase is ready to start with the 

monitoring phase of the OrbEEt project. 

4.6 Training and Awareness Activities 

The following section describes the activities related to the explanation of the project goals, 

project deployment proceedings and engagement of involved building users. This 

dissemination material and information received by the pilot users is also part of the OrbEEt 

dissemination activities. 

The Main purpose of these training activities is to increase end-user´s understanding of 

OrbEEt´s concept by providing visual support to the ideas and objectives of the project, 

having in mind that the ability to see is generally more appealing than simply listening. 

Awareness and social engagement activities towards users who work in the pilot sites are 

actively pursued. The stakeholders´ and pilot occupants´ opinion and feedback on the project 

overall framework and tools is continuously monitored during all project execution phases, 

supporting the user centred design, through input collected from end-users during workshops. 

It is critical, however, to treat employees as an indispensible and extremely important 

stakeholder group for the success of the pilots and project results validation. Therefore, the 

OrbEEt consortium is prepared to strive to contact them directly, involve them individually as 

much as possible in pilot activities; elicit their consent and provide them with a direct 

communication channel to the OrbEEt consortium where they can address questions, issues, 

worries, etc. 

Specific dissemination materials, including flyers or short briefings/presentations about the 

pilot, should support these contacts. The project nature requires direct approaches to 

employees to start from the beginning and continue throughout the entire project duration to 

ensure their acceptance and engagement in its activities. 

During the pilots, communication with employees should be reactive (helpdesk service, 

responding to their questions and concerns) and proactive (internal communication, providing 

information about the trials, reinforcing the positive values they entail, and thanking 

participants for their collaboration). Taking into account the different stakeholders and the 

proposed strategy, the following instruments will be used: 

 Direct contacts/meetings/workshops with target groups. 

 Executive summaries of the project, in the form of document, brochure or PowerPoint 

presentations, addressing: a) organizations, building owners and administrators, b) 

national regulators for protection of personal data, c) relevant internal bodies, if 

applicable (e.g. ethical committees, management), and d) technical staff involved in 

the operation/management of the facilities. 

 Follow-up direct contacts (meetings, phone calls and e-mails, short briefings, 

information provided during surveys and audits and workshops for employees) with 

employees in order to enhance their acceptance for the project and ensure their explicit 

consent and participation, with respect to their role during the pilot trials. 

 Mailing lists for technical and administrative staff directly involved in the pilot. 
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 Mailing lists or other contact points for interfacing with employees participating in the 

pilots. 

 Brochures to distribute among involved employees, according to their role. 

In order to achieve the training and awareness activities, three workshops per pilot site will be 

done. The first workshop consists on an awareness workshop, the objective of it will be to 

properly explain to the pilot sites occupants the OrbEEt project, they will receive information 

about the methodological approach, OrbEEt conceptual Architecture and the Enhanced 

Display Energy Certificates will be explain to them in detail and any questions you may have 

about this will be solved and clarified. 

The second workshops will be a training workshop, this second workshop is planned to be 

carried out just before the first trial begins, it includes an introduction which aims to explain 

the main ideas of the project in case there was any doubt of the previous workshop. The main 

objectives of the training workshop are to explain to the pilot users all the sensors that have 

been installed in the building in order to become familiar with them and to know what are 

they for, they will also receive information about the five different use cases that are applied 

in the OrbEEt project which can mainly be resumed in two business scenarios: real-time 

energy data visualisation and behavioural triggering. This second workshop will include a part 

to explain to the user that the data obtained will be treated confidentially. 

Finally, a third workshop will take place the month before the end of the project, this is an 

evaluation workshops where all the results and achieves of the project will be presented to the 

users and they will be asked for feedback about the experience during the validation phase 

and they will fill the questionnaires to complete the validation phase. 

Requirements from previous phases 

There is no previous requirement for the development of this phase. 

Specific objectives 

The main idea of this task is to engage users of pilot buildings and show them which is the 

focus of the project, which is the way to work, the main goal and also a very important thing 

is to clarify any doubts that may arise before starting the phase validation project. 

4.7 Validation 

4.7.1 Use cases validation 

After the continuous monitoring and operation of the pilot, this part consists on the validation 

of the data obtained during the previous stage on each pilot site, in order to know if OrbEEt 

has achieved its objectives. 

Following are described the validation proceedings for each one of the five use cases that 

OrbEEt can be divided in: 

 Enriched visualization of building operational rating for the facility managers: in order 

to validate the real time data visualization which the facility managers receive, an 

energy report has to be presented to the user through the user interface. 

 Enriched visualization of building operations and business processes rating for facility 

managers and business analysts: the procedure to validate this use case is the same 

than the previous one, a process report is presented to the user through their interface, 

knowing the different measures that has been taken into account to improve the 

efficiency of the building. 
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 Gamification framework through the provision of direct personalized feedback about 

actions that can be immediately undertaken to improve energy efficiency: the 

condition to validate the gamification framework is that the end-user interface shows 

which energy efficiency measures the OrbEEt participant should carry out. This way 

what OrbEEt achieves is that the building occupant is engaged by the game, and 

develops an interest in adapting their energy behaviour to meet the personalized 

feedback targets. 

 Behavioural triggering framework through the definition of generic actions to improve 

efficiency energy operation of the building: to validate this actions, OrbEEt will 

compare historical data with real time information in order to know whether it has 

been reduced the energy consumption. 

 Social media based gaming-comparative: the social gaming analyses historical and 

real-time data and, based on their analysis, it generates reports related to the 

performance of building occupants in a game like way, OrbEEt participants are 

motivated to undertake more energy efficiency actions and improve their competition 

ranking. A social based game environment is provided to support the active enrolment 

of building operations. End-user playing game achieves personalised targets and is 

prompted to share via the intranet portal. 

OrbEEt establishes an exhaustive list of well-defined performance metrics and indicators, 

linked to the Building Operational Rating Certificates (Display Energy Certificates). The 

dynamic correlation of activity models with energy performance analytics enables the 

generation of enhanced DECs that incorporates energy performance rating at various 

organizational levels, like individual spaces. This metrics and indicators will allow an easy 

validation of the project results. 

For the assessment of the OrbEEt consolidation and final evaluation of the project outcomes, 

questionnaires will be distributed to all involved end users (Building occupants and Facility 

Manager) and will be collected in order to analyse the results towards the evaluation of 

system performance and project outcomes. 

A final detailed evaluation report will be submitted (“D4.6 Report on Pilot Operation and 

Validation of the OrbEEt framework (2nd version)”) in month 36 addressing all aspects of the 

OrbEEt evaluation framework including technical assessment of the OrbEEt framework, 

impact analysis and end user acceptance. 

4.7.2 Validation steps 

A critical phase of the operation plan for each one of the four pilot sites is the deployment of 

the OrbEEt framework in the pilot sites toward the evaluation of its impact, cost-efficiency 

and performance under real-life condition. Pilot trials and validation scenarios will be 

progressively rolled-out in different phases so as to follow: 

4.7.2.1 Initial calibration and baselining of enhanced DECs 

This first step of the validation part, consists on the calibration of all the system once the 

software and hardware have been installed and the subsequent integration and adaptation of 

the OrbEEt solution into real-life conditions, the Display Energy Certificates need to be 

calibrated in order to check that everything runs smoothly and without any problem before the 

first trial begins. 

Modelling the dynamic aspect of the OrbEEt project is a continuous process, enabling 

successive calibration, updating and fine-tuning on the basis of real-life measurements. 

Therefore, a calibration of the Systemic Enterprise OR will be carried out, during which the 

OrbEEt individual modules and integrated framework will be trained and fine-tuned based on 
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real-life data. The SEOR framework that merges the Business Process Modelling tool and the 

conventional Operational Rating methodology will generate the Enhanced DECs based on the 

stream of energy use data provided by the Information Management layer1. 

The initial calibration of the systems on each of the pilot sites will take around two months to 

check that everything works and that all the data is gathered without any problem. 

4.7.2.2 First real-life trial of the framework 

Once the calibration is done, the monitoring and operation of each of the pilot sites begins, 

this first trial, this trial is designed to be able to enable the extraction of trustworthy impact 

conclusion based on the best practices from previous studies, this will allow an overall 

analysis and evaluation of the pilot operation phase of the project across the pilot sites. To this 

end a consolidated evaluation will take place for providing individual, aggregated and 

comparative assessments of pilot results, considering user acceptance, energy efficiency, 

behavioural change, business performance, ICT ecosystem performance and cost-efficiency 

(savings vs. costs), while defining further improvement actions, interventions and measures to 

be applied towards successfully exploiting OrbEEt components as commercial products that 

address real market and user needs. Evaluation will involve all stakeholders of the pilot sites, 

so as to achieve the holistic assessment and of the OrbEEt framework. 

In this phase it is critical to follow up direct contacts with employees in order to enhance their 

acceptance for the project and ensure their participation. The users´ feedback is one of the 

pillars of the project, this step involves the initial adaptation of the OrbEEt solutions into pilot 

trial. 

The duration of this activity in order to obtain the information needed to achieve the goals of 

this project (real-time energy data visualisation and behavioural triggering) will be of six 

months depending on the pilot site. 

Overall, the OrbEEt project relies on a well-established validation process, which means that 

no further steps are carried out before prior steps have been successfully concluded. Once the 

first real-life trial is correctly finished, the next step “Optimization” starts. 

4.7.2.3 Optimization and second trial 

This third step of the validation phase consist on the optimization of behavioural change 

strategies and roll out of the second trial phase and respective evaluation. From the first trial 

evaluation, a lot of feedback will be received in order to proceed with the optimization and to 

continue with the second trial. 

One of the main pillars of the evaluation framework is to assess the User acceptance of the 

OrbEEt framework. To this purpose in addition to some quantifiable KPIs (e.g. time spent 

using the intranet services and game), pilot stakeholders will be asked about the OrbEEt 

system in terms of acceptability, reliability, learnability and attractiveness. This activity will 

be held in an intermediate stage in order to optimize the behavioural change strategies. This 

analysis will be performed along with the Energy Efficiency KPIs in order to conclude how 

the OrbEEt behavioural change impacts the Building Energy Rating.  

Finally, a roll-out of a second trial phase will be carried out to test again at the pilots the 

deployment of the optimized operation of OrbEEt framework. 

The duration of these activities will take two months for the optimization and around another 

6 months for the second trial, depending on when the validation of the pilot site started. 

                                                 

1 D2.2 Pilot Validation &Equipment Installation Plan for Pilots 
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4.7.2.4 Persist of effect 

Along the second trial phase, the continuous monitoring and evaluation of the OrbEEt 

framework, with special emphasis in the persistence of the behavioural change of the pilot 

stakeholders, will be carried out during the 3rd year of the project.  

An integrated gamification framework that utilizes both intrinsic and extrinsic motivation 

techniques will engage employees in a series of challenges and competitions to support 

various types of upper management commitments. Such commitments will range from mere 

energy savings to energy conservation-enabled, social welfare activities, towards persistently 

engaging employees in an evolving environment. The Pilot Monitoring and Support 

Framework will guarantee provision of appropriate support to the OrbEEt participants. 

Requirements from previous phases 

In order to proceed with the most important phase, all the previous ones need to be completed 

and implemented. All the devices and system need to be running smoothly for the 

development of the validation (Phase 5), the users need to be trained for the OrbEEt 

deployment (Phase 6) and the Ethical issues must be clarified (Phase 0). 

Specific objectives 

The specific ofjectives of the validation are the most important ones, these objectives can be 

sumarized in real-time energy data visualisation and behavioural trigering with the objective 

of creating an energy effciient environment. 

4.8 Questionaires 

This section deals with the OrbEEt consolidation and final evaluation of project outcomes. 

The questionnaires will be collected in order to analyse the results towards the evaluation of 

system performance and project outcomes 

The questionnaires will be useful for assessing the results and collecting the feedback from all 

involved stakeholders: Building occupants and Facility Manager. These questionnaires will be 

delivered in the last months of the project (month 35) during the organization of workshops, 

training events or through e-mailing, in order to have final results from the user acceptance 

evaluation. 

Two different questionnaires are developed, one addressed the Building Occupants and the 

other the Facility managers. Both questionnaire templates can be found in Annex I (“Pilot 

Facility Manager Questionnaire”) and Annex II (“Pilot Occupants Questionnaire”) of 

deliverable “D2.2 Pilot validations & Equipment Installation Plan for Pilots”. 

Different closed questions have been included in the respective questionnaires to guide the 

end users to provide the answers, and also space for feedback and comments in short text 

format have been provided. 

The questionnaires for the Building Occupants address the aspects: 

 OrbEEt system, in terms of usefulness, usability, reliability, system failures. 

 Level of Satisfaction and Obstructiveness with regard to the continuous 

monitoring of personal working place. 

 User Interfaces of the OrbEEt system (in-office displays, smartphones and/or 

intranet portal). Easiness, aesthetic, variety and usefulness of data, increase in 

Energy Efficiency actions. 

The questionnaires for the Facility Manager address these aspects: 
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 OrbEEt system, in terms of usefulness, usability, reliability, improvement of 

building energy performance management, system´s failures. 

 User interfaces: easiness in use, attractiveness, variety of data and 

visualizations of the results, usefulness for defining the optimal strategy. 

The results of these questionnaires are included in deliverable “D4.6 Report on Pilot 

Operation and Validation of the OrbEEt framework (2nd version)”. 

Requirements from previous phases 

Once the monitoring has finished, begins this last phase which consist on obtaining feedback 

and information of the end users. So, in order to proceed, the validation phase has to be 

concluded. 

Specific objectives 

The questionnaires will be collected in order to analyse the results towards the evaluation of 

system performance and project outcomes. 
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5. SPECIFIC PILOT PLAN 

5.1.1 Burghauptmannschaft Österreich 

The following figure shows the specific timeplan for the defined activities to be developed at 

the pilot facilities in the Burghauptmannschaft Österreich, located in Vienna (Austria). 

 

 

Figure 2. Gantt chart for the activities in the Burghauptmannschaft Österreich. 

 

5.1.2 Friedrich-Alexander-University Erlangen – Nürnberg 

The following figure shows the specific timeplan for the defined activities to be developed at 

the pilot facilities in the Friedrich-Alexander-University, located in Erlangen (Germany). 

1 2 3 4 5 6 7 8 9 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

1 Ethical issues

 - Information to users

 - Forms signing

2 Energy Audit

 - CO2 emissions and energy consumption

 - Building information modelling

 - Business process modelling

3 Definition of required devices

 - Number and allocation of measurements

 - Definition of measurement devices

 - Definition of measurement placements

4 Purchase of the devices

 - Ordering

 - Receiving

5 Hardware installation

 - Installation

 - Connection to Z-wave network

6 Software installation

 - Gateway Software Installation

 - WSN Devices Commission process

 - Progress Reporting

7 Awareness and training workshops

 - Awareness workshop

 - Training workshop

 - Evaluation workshop

8 Validation

 - Initial calibration and baseling of enhanced DECs

 - First real-life trial of the framework

 - Optimization and second trial

 - Persist of effect

9 Questionnaires

YEAR 1 YEAR 2 YEAR 3
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Figure 3. Gantt chart for the activities in the Friedrich-Alexander-University, Erlangen. 

5.1.3 Ayuntamiento de Aspárrena 

The following figure shows the specific timeplan for the defined activities to be developed at 

the pilot facilities in the Ayuntamiento de Aspárrena, located in Álava (Spain). 
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Figure 4. Gantt chart for the activities in the Ayuntamiento de Asparrena. 

5.1.4 Administrative buildings in Pernik 

The following figure shows the specific timeplan for the defined activities to be developed at 

the pilot facilities in the Municipality of Pernik, located in the broader South-West region of 

Bulgaria. 
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Figure 5. Gantt chart for the activities in the Municipality of Pernik. 
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6. COORDINATION STRATEGY 

6.1 Project Management 

Waterfall is the project management methodology that is followed in this project. In this 

methodology every task needs to be completed before the next one begins, so in the pilot sites 

in order to proceed with a new operation phase such as validation, the previous one that would 

be the awareness workshops need to be finished. This structure is therefore suitable therefore 

necessary to pilot sites since it is not possible to start a new task before completing the 

previous one. 

The biggest advantage of this method is that each step is preplanned and laid out in the proper 

sequence. It is important to mention that this method is initially easy to implement, any 

changes in the pilot sites’ needs disrupt the sequence of tasks, this is the reason why a risk 

plan is included and also the measurements to apply in case any delay appears. 

6.2 Risk Plan 

In relation to the risk plan, the aim of this process is to identify potential problems that can 

appear during the implementation of the project in the pilot sites and have a contingency plan 

for this risks. This risk identification and contingency plan was initially elaborated in D6.2 

“Risk Management and Contingency Plan” and its deployment structure follows the next 

diagram: 

 

Figure 6. Risk Management Procedure. 

The following table describes the possible risks that apply to the pilot sites and a description 

of the Contingency Plan for each risk. 

Risk Description Contingency Plan 

Impossibility of the pilot sites to accomplish To mitigate this risk, continuous monitoring 
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the deadlines. of the pilot sites needs to be done in order to 

diminish the risk of getting to the deadline 

without knowing there is a delay. 

Inefficient communication between pilot 

sites and the other partners causing low 

quality data or useless work. 

A communication plan has been created in 

order to avoid these risk. Partners are 

continuously in contact to avoid this risk. 

Lack of interest from end-users in the pilot 

sites. 

To avoid it, three workshops have been 

planned to improve awareness to end-users 

during the project. Pilot site partners check 

and control periodically the end users 

contributions to the project and the main 

outcomes. 

Operational or technological constrains may 

appear and could affect to the 

implementation of the project. 

Each pilot site is managed by project partners 

with extensive knowledge of the project. 

Problems with the confidentiality of the 

collected data 

An ethical helpdesk manages the process in 

order to solve any problem that could appear. 

All the data collected is anonymous to 

mitigate this risk. 

Little transparency of the professionals work. The participants and relevant authorities are 

informed in case this risk appears. The data 

collection processes and pilot partners create 

the necessary documents in order to get 

ethical approval. 

Problems caused to the low maturity of key 

technological components. 

Previously developed and test of the required 

technologies as part of the product 

development. Continuous calibration and 

monitoring is done to avoid the appearance 

of this risk. 

Unexpected activities that could cause a 

delay in the timeplan. 

If they happen, partners collaborate together 

to reduce waste of time and cost solving the 

problem as soon as possible. 

Table 1. Risk and Contingency Plan. 

In the case any delay arise, a revision will be done together with the main responsible of the 

use case along with the lead beneficiary of WP4 in order to readjust the remaining phases to 

the time available. If delay occurs in a pre-validation phase, the plan is try to recover the 

remaining phases time before validation starts. Instead, if this delay remains at the start of the 

validation phase, sooner will be the time for the implementation of the first trial reduced, with 

the aim to develop the second and final trial during an enough valid time period. 

6.3 User interactions 

Concerning to the interaction with the end users of the project, there are two different 

communication levels in the OrbEEt project. The pilot end users communicate directly with 

the local pilot project team, every pilot site has their own local project team. These project 

teams at the pilot sites act as intermediate agents between the end users at the OrbEEt pilots 

and the OrbEEt project team. The users transmit their issues, feedback and requirements to 
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the pilot project team, and they so transmit to the OrbEEt project team. The requirements and 

questionnaires of OrbEEt project are also transmitted to end-users through the pilot project 

team. This interaction between users and the project team is explained in the figure bellow. 

 

Figure 7. Interaction model with OrbEEt team. 
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7. CONCLUSIONS  

7.1 Summary of achievements 

This deliverable has conducted a definition of the general operation plan for the OrbEEt 

project, it includes the definition of the different phases, the sequence that needs to be 

followed taking into account the requirements that each step needs from the previous ones and 

defining the main outcomes of each of them. 

The specific pilot plans for each pilot have also been defined expressed in a Gantt chart in 

order to know the state of each pilot site. 

This deliverable includes also the coordination strategy for the pilot sites, determining the 

type of project management that has to be used in the pilots, a risk plan with a contingency 

plan, and a user interaction plan that specifies how the communication between the agents in 

the pilot sites is performed. 

This will help the management of the pilot sites knowing all the phases that every pilot has to 

go through and when they have to do it, as well as knowing the current state of the project 

implementation. 

 

7.2 Relation to continued developments 

This deliverable is the baseline of the task 4.2 Pilot Roll-Out and validation, this task will be 

completed with deliverable D4.2 OrbEEt Validation framework. 

Once the Pilot Roll-Out and Validation has finished, the next step will be the results 

validation and impact assessment, which consists on analysing and evaluating the pilot 

operation across all pilot sites. 
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8. ACRONYMS AND TERMS 

DECs ........................... Display Energy Certificates 

eDECs .......................... enhanced Display Energy Certificates 

KPI .............................. Key Performance Indicator 

UI ................................. User Interface 

ICT .............................. Information and Communication Technologies 

OR ............................... Operational Rating 

BS ................................ Business Scenario 

SEOR ........................... Systemic & Enhanced Operational Rating 
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