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Executive Summary 

The purpose of deliverable D5.1.1 is to describe the demonstrator setup and define the DaaS 
platform validation methodology, based on the End User and DaaS platform requirements defined 
in WP2. 

The methods defined are: 

 Methods for calculating the total cost of operation of DaaS platform, based on a standard 
DCF (Discounted Cash Flow) model. This calculates the total cost of installing, operating 
and using the DaaS platform compared to the alternative of not doing so. 
 
This method will be validated in the Barcelona’s pilot site, as is the pilot site with biggest 
deployment plan. 
 

 Methods for measuring the accuracy of the DaaS predictions in terms of energy savings, 
based on the IPMVP (International Performance Measurement & Verification Protocol) that 
has been widely used. The IPMVP provides the measurement and verification procedures 
in various situations, including the implementation of efficiency programs, from ESIs 
implementing, monitoring facilities maintenance, etc. This methodology compares the 
expected consumption according to the prediction made in a given system against 
consumption that has actually been given. 

 
Figure 1: Method for measuring the accuracy of the DaaS predictions in terms of energy savings 

Eibar is the pilot site selected to validate the methods for measuring the accuracy of the 
DaaS predictions in terms of energy savings, 
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 Methods for measuring the suitability of the decision support with a user involvement 
process around the work of the pilot site in Kalundborg. 

Also, the inventory used in the different pilots is described. This section is part of the deployment 
plan which is part of the deliverable D5.1.2 but is included in order to start the deployment of the 
equipment and achieved the deadlines stated in the DoW. 

Finally, the methods for running the laboratory validation plan are described with the different tests 
needed.  
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Abbreviations 

D Deliverable 

e.g. exempli gratia = for example 

EC European Commission 

etc. et cetera 

ICT Information and Communications Technologies 

URB-Grade Decision Support Tool for Retrofitting a District, Towards the District as a Service 

WP Work Package 

WT Work Task 

DaaS District as a Service 

AGIC Hospitalet Electricians Association (Spain) 

APEI Catalonia Electricians Association (Spain) 

KPI Key performance indicator 

AI Alexandra Instituttet A/S (partner) 

TEK Fundación Tekniker (partner) 

TUT Tampere University of Technology (partner) 

TGS Telvent Global Services (partner) 

EIB Town of Eibar (partner) 

THT THT Control Oy (partner) 

SEA SEAS-NVE (partner) 

FE Fenie Energía (partner) 

KAL Kalundborg Kommune (partner) 

IDAE Institute of Energy Diversification and Energy Saving (Spain) 
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1 Overview and Deliverable Scope 

The main objective of the URB-Grade is to develop a DaaS platform that helps city authorities and 
utilities to make decisions in order to improve the energy efficiency within districts. To achieve this, 
the tool must be tested in pilot sites. In the URB-Grade project there are Eibar, Kalundborg and 
Barcelona selected as pilot sites. 

This document describes the validation plan of the URB-Grade project, explaining the different 
methods used to verify the methodology applied in the project conforms to the requirements 
demanded by end users. 
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2 Validation plan 

2.1 Validation plan Overview 

The validation of the platform will take into account previously defined end user requirements [1] 
and platform requirements [3]. 

The Validation plan describes various methods, where each will be applied to a specific pilot: 

 Methods for calculating the total cost of operation of DaaS platform will be applied in 
the pilot of Barcelona.  
 
The reason why this pilot site is chosen is because it has the highest operational costs of 
the project; In order to analyse the street shops of the electricians of Barcelona in deep 
level, measuring equipment (smart meters) have to be installed in a representative sample 
of street shops (up to 100). 
 
Also, surveys will be conducted using questionnaire, obtaining information of a large part of 
the electricians’ facilities. 
 
If the results are recorded, and a measurable profit is achieved, the project will be 
validated, and we can assume that as the Barcelona case is the most costly in terms of 
deployment – the other pilot sites are validated as well (lower costs). 
 

 Methods for measuring the accuracy of the DaaS predictions in terms of energy 
savings will be applied in pilot of Eibar.  
 
This pilot site also reach a deep level of definition but only in the use of energy of lighting, 
specifically, street lighting. Basically, the methodology consists in: 
 

o Analysing how several streets operating with the existing solutions (conditions of 
the streets, weather, citizens, lamps, etc.) 
 

o Simulating alternative scenarios with different equipment and solutions to achieve 
energy savings, maintaining or increasing the comfort of the users (citizens).  
 

o Comparing energy savings obtained with the simulated scenarios in order to 
validate the predictions made with the DaaS platform (prediction module). 

 

 Methods for measuring the suitability of the decision support will be applied in the pilot 
of Kalundborg.  
 
In the case of this pilot site, the level of definition is general and it is not as deep as the 
other pilot sites (the districts and consumers will be defined, but the energetic zones, uses 
of energy and energy consuming products won’t [4]). 
 
With this situation, the decisions will be taken basing on the analysis and predictions made. 
For this reason, it has to be measured how the information provided by the platform 
conforms to the decisions that end users want to make.  
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If the level of definition is deep (all the entities are defined [4]) the analysis and predictions 
will be more accurate. Hence, the information provided by the platform will fit better to the 
decisions that end users want to make. 

2.2 Methods 

2.2.1 Methods for calculating the total cost of operation of DaaS platform 

The method for calculating the total cost of operation of DaaS platform is based on a standard DCF 
(Discounted Cash Flow) model. This calculates the total cost of installing, operating and using the 
DaaS platform compared to the alternative of not doing so. 

The total costs of operation can be split by area and by timing. The first split will be between the 
costs of operating the DaaS platform itself, which will be held by Telvent, and costing of interfacing 
with and operating the platform, which will be individual for each of the three pilot sites. In each of 
these four instances, costs will further be split into start-up investments, initial phase costs and 
long-term / steady state costs. These three phases will be linked together by way of discounted 
cash flow. 

2.2.1.1 Outcomes 

By establishing and defining a level of cost of operation of the DaaS Platform, it will be possible for 
us to compare this with the value created by the Daas Platform.  

The results of the comparison will be written up and evaluated as part of D6.1 

2.2.1.2 Involved partners and responsibilities 

 SEAS-NVE will design and drive the process of estimating and evaluating the costs of the 
project – and will also provide input on estimating the costs of Kalundborg pilot site. 
 

 Telvent will be responsible for providing input of the operational costs of the DaaS platform 
itself. 
 

 Fundación Tekniker and Ayuntamiento de Eibar will be the responsible for providing 
input of the operational costs of Eibar pilot Site. 
 

 Fenie Energía will be the responsible for providing input of the operational costs of 
Barcelona pilot Site. 

2.2.1.3 Locations 

Bilateral workshops will be hosted by SEAS-NVE with Telvent, Fundación Tekniker, Ayuntamiento 
de Eibar and Fenie Energía in order to ensure that input and estimates on costs are correctly 
understood and implemented in the DCF model. 

These workshops will be held in offices of the participating companies. 
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2.2.1.4 Timeline 

 October 2013: first request for cost estimates from SEAS-NVE are sent out 
 

 December 2013: First draft of cost estimates is issued. These will be updated on an on-
going basis 
 

 July 2015: Final cost overview is issued. 

2.2.2 Methods for measuring the accuracy of the DaaS predictions in terms of 
energy savings 

The method for measuring the accuracy of the predictions of the DaaS platform is based on the 
IPMVP (International Performance Measurement & Verification Protocol) that has been widely 
used.  

The IPMVP provides the measurement and verification procedures in various situations, including 
the implementation of efficiency programs, from ESIs (Energy Saving Intervention) implementing, 
monitoring facilities maintenance, etc. This methodology compares the expected consumption 
according to the prediction made in a given system against consumption that has actually been 
given. 

The main aspects of the protocol to consider are: 

 Boundaries: depending on the change, a limit of measurement must be set. This can 
include the entire system (facility) or just part of it. It is important to define suitably the 
measurement limit. 
 

 Measurement period: reference period (measured before the change), also called 
baseline period and reporting period (measured after the change) have to be 
established. These values are representative if an entire operating cycle of the actual 
operation of the system is covered (in many cases it will be one year, but for certain 
facilities may be a month, a week, a day or even hours). 
 

 Independent variables: the consumption is a function of these variables. For instance, in a 
hotel: Percentage of occupied rooms, outside temperature, etc. 

Nevertheless, IPMVP has been developed for the industrial sector. For this reason, we followed 
the guidelines of the ICT PSP methodology [5], as it adapts to the needs of the URB-Grade 
scenarios (this protocol was designed for the residential sector). 

Introduction to the ICT PSP methodology 

Energy savings obtained due to a retrofitting action or change in the consumption behaviour (called 
Energy Saving Intervention or ESI in the ICT PSP methodology) cannot be measured directly. 
They are the difference between the energy consumed after the implementation of the retrofitting 
action and energy which would have been consumed if the retrofitting action had not been 
implemented. 

According to this, energy savings are estimated from the difference between consumption after the 
retrofitting action and the energy which would have been consumed under the same demand 
conditions without the retrofitting action. 

The way to estimate consumption which would have been the case without the retrofitting action is 
basically, extrapolating the consumption registered before the implementation of the retrofitting 



URB-Grade D5.1.1 - DaaS Platform Validation Plan for the pilot sites 

Page 16 of 37 

 

action. This is known as baseline period. The reporting period, as is explained in the ICT PSP 
methodology, is the time gap after the implementation of the retrofitting action. 

The next figure shows the energy consumption in a facility before and after a retrofitting action. The 
arrow marks the point at which retrofitting action was implemented. 

 
Figure 2: ICT PSP methodology: baseline and reporting period 

What actually happens is that consumption after the implementation of the retrofitting action has 
never the same conditions. Therefore, baseline data should be extrapolated according to energy 
variables recorded in the reporting period. 

An ideal model for extrapolating energy consumption of the baseline period must take into account 
the variables that affect consumption. Therefore, parameters (variables) of the function that defines 
the consumption in the baseline period must be obtained. Then, the variables of reporting period 
are input in “baseline function” resulting in energy which would have been consumed if the 
retrofitting action had not been implemented.  

The difference between this “baseline function”, extrapolated in the reporting period, and the real 
energy consumed after the retrofitting action is the savings achieved. The following figure shows in 
a simple way this concept: 
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Figure 3: Baseline consumption +/- adjustments 

Introduction to DaaS Predictions 

An ideal model for predicting energy consumption must have into account all the variables which 
affect consumption. But the cost of the prediction model becomes more expensive as variables are 
including to the model, so it has to find a balance between prediction accuracy and the cost of this. 

The predictions are made by calculating two functions: 

 Consumption of current scenario (baseline) extrapolated to future 

 Consumption of alternative scenario (characteristics chosen by end user) 

The difference between these functions is the predicted savings 

                                                            

The concept is similar to the ICT PSP methodology, where the predictions are made based on 
current consumption scenario. 
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Figure 4: DaaS predictions concept 

DaaS Prediction Accuracy 

In order to measure the accuracy of the predictions will follow the following steps: 

1. Measure Consumption: the energy consumed during the predicted period has to be 
measured 
 

2. Predict alternative scenario +/- adjustments: Once passed the predicted period, 
prediction period will be predicted again with known energy variables, making the 
necessary adjustments, using the ICT PSP methodology. 
 

3. Baseline consumption +/- Adjustments: extrapolating energy consumption of the 
baseline period adjusting the parameters with the variables of the predicted period, using 
the ICT PSP methodology. 
 

4. Compare Current consumption vs. Predicted consumption: difference between current 
consumption and Predicted consumption +/- adjustments (during the predicted period). 
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Figure 5: Difference between Current consumption and predicted consumption 

5. Compare Current savings vs. Predicted savings: Percentage of the savings made in 
comparison with predicted savings 
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Figure 6: Difference between the energy savings produced and the energy savings predicted 

2.2.2.1 Outcomes 

Differences between consumption produced and consumption predicted will be obtained during the 
reporting period. 

Furthermore, percentage between savings produced and savings predicted will be obtained too. 

2.2.2.2 Involved partners and responsibilities 

 Fundación Tekniker and Ayuntamiento de Eibar will be the responsible for installing the 
retrofitting actions in the streets of Eibar pilot Site. 
 

 Fenie Energía will calculate the consumption and the savings which will be produced 
because of the implementation of the retrofitting actions. 

2.2.2.3 Locations 

The methodology for measuring the accuracy of the DaaS predictions will take place in Eibar pilot 
site related with the street lighting. 
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2.2.2.4 Timeline 

 December 2013: Street lighting consumption will be measured as deployment plan is 
finished (D5.1.2). These measures will be without retrofitting actions. 
 

 December 2014: retrofitting actions will be installed. 
 

 December2015: the “reporting period” will be finished and the energy savings achieved has 
to be compared with the energy savings predicted. 

2.2.3 Methods for measuring the suitability of the decision support 

To measure the suitability of the decision support provided by the Daas platform we design a user 
involvement process around the work of the pilot site in Kalundborg.  

Kalundborg pilot site validation of DaaS platform will focus on identifying residential homes within 
and around the district of Kalundborg suitable for energy advice. Different types of energy advisory 
services, such as energy saving behaviour, energy efficiency investments and own energy 
production investments will be selected based on information and recommendations provided by 
the URB-Grade DaaS platform.  

Even though the methodology described below is based on the work in the Kalundborg pilot site 
the methodology can also be used in the two other pilot sites in Eibar and Barcelona. Minor 
adjustments of the approach and methodology might have to be done and we (the Alexandra 
Institute, AI) will assist in this process if required.  

Methodology and Tools 

Workshops and interviews  

Workshops and interviews will be used as primary data collection tools throughout the process. In 
the initial phase to help us uncover the processes of the work of the data-analyst and energy 
advisors today and define measurement points, in the design phase to obtain input to WP3 
usability and design and in the WP5 Validation and Demonstration phase to make a comparison 
before/after and measure the suitability of the decision support provided by the DaaS platform. 

All workshops and interviews will be held at SEA or AI and facilitated by two User Insight experts 
from AI. 

 

Qualitative Baseline 

We initiate the process by making a qualitative baseline describing the workflow of energy advising 
as it is today. This workflow involves both SEA and their subcontractor AA-Danmark (a company 
that delivers free energy advice to private homes as well as offers to handle the total enterprise of 
an energy renovation).  

When we approach the data-analyst within SEA and energy advisors from AA-Danmark for the 
baseline study our aim is to gain knowledge about what information they use to prepare the energy 
advisory meetings within the private consumers.  
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The process today is as follows:  

1. A data-analyst at SEA finds private homes with an oil burner. This information is gathered 
from BBR-register 
 

2. SEA sends a letter to the customer (the private home) asking them if they would like to get 
information about energy saving possibilities. The letter is formulated with passive accept 
 

3. Unless the customer has refused to be contacted a second letter is send out to the 
customer offering them a free visit from an AA-Danmark energy advisor. If they would like 
such a visit they will have to call SEA in order to set up the meeting 
 

4. SEA sets up the meeting on behalf of the energy advisor from AA-Danmark together with 
the customer  
 

5. SEA sends a letter to AA-Danmark telling them that they have arranged a meeting and 
informing them about the address 
 

6. The energy advisor visits the customer and goes through their use of energy 
 

7. The energy advisor writes a report about the energy saving possibilities together with an 
offer of energy renovation (SEA receives a copy of this report) 
 

8. If the customer decides to energy renovate his home SEA will receive commission  

Within SEA we would like to know: What information they gather today, where they get this 
information from, how they use the information, how much time they spend gathering it. How they 
communicate the output of their findings to AA-Danmark?  

Within AA-Danmark we would like to know: What information the energy advisors need before a 
meeting with a customer, how they prepare the meetings, how they use the information (from SEA) 
during the meetings, how the meetings with the consumers are spent, which mechanisms guide 
the advice they give and what is the course of the dialogue they have with the consumers, how do 
they evaluate the meetings, what does a report of the meeting contain? 

This baseline will be established through participatory observation of 3-5 energy advisory meetings 
and two combined workshops/interviews with:  

1. The data-analyst from SEA and 
 

2. The energy advisor from AA-Danmark, where we will uncover current work- and information 
flow of the energy advisory practice. 

 

Workshop 1: Starting to create the baseline 

As a first step of the process we host an initial workshop with the participation of the SEA data-
analyst and the energy advisor from AA-Danmark. During the workshop we will start identifying 
what information the data analyst needs from the DaaS platform in order to qualify the information 
she passes on to the energy advisor. 

To gain this knowledge we facilitate a process where we break down the work flow of energy 
consultancy (for both the data-analyst and the energy advisor) in the following categories:  
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Jobs-to-be-done: how does the data analyst decide where to send the energy advisors and how 
does the energy advisor use the information gained from SEA, what are the concrete steps of this 
process 

Pains: What challenges do they face in their work today; lack of information – trouble finding the 
information they need etc. 

Gains: How could their jobs be qualified//made easier (using the Daas Platform)  

Through this process we gain insights into the different steps of the process and where and how 
they feel the Daas platform might help qualify their work.  

Private Home Visits with the Energy Advisor 

After gaining an initial understanding of the work associated with choosing the houses suited for 
energy consultancy (in workshop 1) we follow the energy advisor on 3-5 actual energy advisory 
meetings in private houses to get a deeper understanding of this part of the process and how the 
information from the data-analyst is put to use in this context. 

Here we use methods of participatory observation. During the meetings we will primarily be using 
techniques of shadowing where we follow the event closely as observers, taking pictures and 
writing down as much as possible as we go along in relation to both actions, moods and 
statements, asking only few follow up questions.  

 
Afterwards we will use our observations, notes and pictures from the meeting to form the basis of 
an interview guide for follow up interviews with the energy advisors, where we will ask additional 
questions to get their reflections on the course of the meeting and the mechanisms guiding the 
advice given. 

 

Workshop 2: Establishing measurement-points 

As a conclusion to our data collection in relation to the qualitative baseline we will engage the data-
analyst and the energy advisor in a second work shop, where we will establish a set of 
measurement-points1 based on the insights gained through the first workshop, the participatory 
observation of energy advisory meetings and interviews with the energy advisor. 

The measurement points will be used during the test and evaluation phase to assess the suitability 
of the decision support provided by the Daas platform in a systematic way, taking all relevant 
aspects into account. 

Measurement Points and the Model of Change 

Measurement points relate to the model of change, developed by the Alexandra Institute. 

The model of change is developed to document and assess effects of different initiatives in a 
holistic and systematic way.  

Using the model of change will enable us to very concretely focus on the different elements that 
cause a given effect. The model represents a holistic approach, where the element, in this case the 
Daas Platform or different specific functionalities within the Daas Platform, is situated in a context 
of user preconditions and surroundings, and where we focus on aspects of both perception and 
action in determining what causes a given effect. 

                                                
1 A detailed description of the term measurement point is presented in the following section  
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Each part of the model can be associated with a line of measurement points relating to 
perceptions, interaction and effect. These points offer a systematic way of determining which 
aspects of the elements that have an effect and what this effect is. 

In our case the measurement points will describe how we will measure the suitability of the 
decision support provided by the DaaS platform. They describe concrete signs to look for that will 
indicate that a change has happened. 

How will we know that the DaaS platform has made a difference in the way they do their jobs? 
What are the concrete signs or changes we can look for that will tell us that a change has occurred 
and help us understand the effective mechanisms of this change?   

 
Figure 7: Measurement Points and the Model of Change 

User experience and usability 

Another aspect of D5.3 Validation and Demonstration is to evaluate the user experience and 
usability2 of the user interface design.  

In terms of a web site, the aim of usability is to make that web site easy to use whilst the aim of 
user experience is to make the user happy before, during and after using that web site. Thus, 
usability relates to the ease with which users can achieve their goals while interacting with a web 

                                                
2 ISO Definition: Usability is concerned with whilst user experience is concerned with “all aspects of the 

user’s experience when interacting with the product, service, environment or facility” (ISO 9241-210). 



URB-Grade D5.1.1 - DaaS Platform Validation Plan for the pilot sites 

Page 25 of 37 

 

site while user experience is concerned with the way users perceive their interaction with that web 
site3. 

At this stage of the URB-Grade project the design of the user interfaces has started and the 
different screens have been designed. For some of the screens there will be different alternatives 
in order to make the energy advisors give feedback on which one they like the most.  

Workshop 3: User experience and usability input to the user interface design 

The user experience evaluation and usability test will be conducted with the data-analyst from SEA 
as well as with the energy advisor from AA-Danmark. In order to test the usability the facilitators 
will ask the energy advisors to perform different tasks (according to a test-guide). Afterwards they 
will be interviewed about the different user experience aspects related to their experience of the 
DaaS platform (according to an interview-guide).   

After the workshop the facilitators will analyse the results and write a report with the results. The 
results will be used to adjust and improve the design of the user interface.  

 

Test and evaluation of the DaaS platform 

During a six week test period, the SEA data-analyst will use the DaaS platform as a tool to qualify 
decisions on where to send the energy advisors. 

Through participatory observation and interviews we will seek to clarify the effect of the DaaS 
Platform on the work flow and the quality of the information provided. In this phase we use the 
measurement points as a concrete tool to guide our inquiries and structure our findings. It might be 
relevant also to include additional people in the process to qualify the data basis for the evaluation. 

 

Workshop 4: Test and evaluation of the DaaS platform 

As part of WP5.3 Validation and Demonstration we also perform another workshop (workshop 4) 
with the SEA data-analyst and the energy advisor from AA-Danmark, where we focus on mapping 
their workflow with the DaaS platform.  

Once again we break down the work processes of energy consultancy (for both the data-analyst 
and the energy advisor) into the categories of:  

Jobs-to-be-done: how does the data analyst decide where to send the energy advisors and how 
does the energy advisor use the information gained from SEA, what are the concrete steps of this 
process, now using the DaaS platform as a tool 

Pains: What challenges do they face, working with the DaaS platform  

Gains: How do they feel the DaaS platform has qualified their work 

Subsequently we compare this to the mapping of jobs-to-be-done, pains, and gains that we did in 
the first workshop as part of the qualitative baseline.  

This will enable us to discuss in a very concrete way how the two relate and what changes the 
DaaS Platform has triggered in the way they do their jobs.  

                                                
3 UXgru, 2010. The Difference between Usability and User Experience [Online] Available at: 

http://www.uxrevisions.com/user-experience-design/the-difference-between-usability-and-user-
experience/18/ 

http://www.uxrevisions.com/user-experience-design/the-difference-between-usability-and-user-experience/18/
http://www.uxrevisions.com/user-experience-design/the-difference-between-usability-and-user-experience/18/
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During this workshop we will also go through the measurement points established, presenting and 
discussing our findings in relation to each of them in order to validate our insights and qualify our 
conclusions. 

2.2.3.1 Outcomes 

By initially establishing a baseline and defining a set of specific measurement points for the user 
tests/evaluation it will be possible for us to show which difference the DaaS Platform makes in their 
work process. Does it qualify their work by making it easier for the data analyst to identify high 
potential areas? By giving more accurate information? Or by enriching the customer dialogues?  

The results of the evaluation will be written up in a narrative form and presented as part of D5.3 

2.2.3.2 Involved partners and responsibilities 

The Alexandra Institute will design and drive the process of user involvement, user tests and 
evaluation 

Seas-Nve will provide access to energy advisors and energy advisory meetings in private 
households, host workshops with energy advisors and  

Kalundborg kommune will choose key employees to test the DaaS platform and engage in 
discussions on how the city of Kalundborg can use the DaaS platform as a decision support tool. 

2.2.3.3 Locations 

Workshops will be held at SEA in Svinninge or AI in Copenhagen. 

Tests will primarily be performed by SEA in Svinninge, but we might have to involve additional 
people in the test to qualify our data basis for the evaluation. 

Visits in private houses will be carried out in and around Kalundborg. 

2.2.3.4 Timeline 

 September 2013: Initial workshop with SEA data analyst and energy advisor from AA-
Danmark to learn about workflow and mechanisms in the process of energy advising.  
This workshop has been held. A better understanding of energy advising has been 
achieved.  
 

 October 2013: Follow 3-5 energy advisory visits to get a deeper understanding of the 
mechanisms guiding the dialogue and the advice giving and conduct follow up interviews 
with energy advisors. 
 

 November 2013: In Workshop 2 we work to develop a set of “measurement points” that will 
help us assess the effect of the DaaS platform during the test and evaluation phase. 
 

 September/October 2014: Workshop 3 focuses on user experience evaluation and 
usability test of the DaaS platform with the data analyst from SEA and the energy advisor 
from AA-Danmark 
 

 November/December 2014 : Six week test period, where SEA data-analysts use the DaaS 
platform as a tool to qualify decisions on where to send the energy advisors 
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Through participatory observation and interviews we seek to clarify the effect of the DaaS 
Platform on the workflow, using the measurement points as a concrete tool to guide our 
inquiries and structure our findings. Here it might be relevant to involve additional people in 
the test to qualify our findings. 
 

 Jan/Feb 2015: In Workshop 4 we compare workflow before and after the use of the DaaS 
Platform and present and discuss our findings in relation to the different measurement 
points defined. 
 

 May 2015: Write up of D5.3  
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3 Deployment Plan 

The deployment plan is responsible for identifying all components needed to set up the DaaS 
platform for every pilot site. 

This section belongs to the document D5.1.2 “DaaS platform deployment plan for the pilot sites” 
but it has been partially introduced in this deliverable in order to reach the deadlines established in 
the achievement of the entire project as is stated in the DoW. The reason is that the equipment 
needed for deployment, should be ordered and their lead time should be contemplated. 

3.1 Equipment inventory 

3.1.1 Kalundborg’s equipment inventory 

In this pilot site, the equipment used has already been deployed (mainly the installed energy 
meters). 

However, as the project progresses new equipment may be needed to gather, process or store the 
data, so it is possible that this section will be edited with new equipment in the next deliverable 
“D5.1.2 DaaS platform deployment plan for the pilot sites”. 

3.1.2 Eibar’s equipment inventory 

The equipment used in Eibar’s pilot site is divided between the two partners in charge of the pilot 
site, Ayuntamiento de Eibar and IK4-Tekniker. 

Equipment of Ayuntamiento de Eibar: 

 Urbilux telemanagement systems to take consumption measures in Amaña. 
 

 Dimmable Electronic ballasts: These ballasts will be complemented with IK4-Tekniker 
measurement nodes in the streets defined in D2.2, in order to measure consumption of 
individual street light lamps. These ballast are needed to install the measurement nodes. 
 

 IK4-Tekniker measurement nodes Control the electronic ballast and report real time data/ 
information about energy metering. Only installations costs. 
 

 Equipment to perform retrofitting activities to validate the DaaS Cloud Platform decisions. 
These actions could include substitution of old lamps by LEDs or installation of voltage 
regulators in command centre, among others. 

Equipment of Ik4-Tekniker 

 PAN Quantification Units: PAN wireless units and local sensing unit. Control the electronic 
ballast, depending on ambient light and movement of traffic and persons. Report real time 
data/ information about ambient light, traffic or person movement and energy metering. 
Able to communicate with other sensor nodes to create a WSN. For retrofitting activities. 
 

 WAN Quantification Units: WAN wireless units (PAN +2G/3G) and local sensing unit. 
Control the electronic ballast, depending on ambient light and movement of traffic and 
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persons. Report real time data/ information about ambient light, traffic or person movement 
and energy metering. 2G and 3G capabilities. For retrofitting activities. 
 

 Dimmable electronic ballast for PAN and WAN Quantification units.  
 

 Main control unit computer: Control the network traffic data and wireless connections 

Table 1: Equipment of Eibar’s Pilot Site (Ayuntamiento de Eibar) 

Equipment of Eibar’s Pilot Site 
(Ayuntamiento de Eibar) 

Units Unit Price (Eur) TOTAL (Eur) 

Urbilux telemanagement system 1 2434 2434 

250 W Dimmable Electronic ballasts 40 217 8680 

150 W Dimmable Electronic ballasts 13 162 2106 

70 W Dimmable Electronic ballasts 1 152 152 

IK4-Tekniker measurement nodes 54 0 0 

Retrofitting activities equipment4 1 31000 31000 

    
TOTAL(Eur): 44372 

    
TOTAL ( Eur with VAT) 53690,12 

Table 2: Equipment of Eibar’s Pilot Site (IK4-Tekniker) 

Equipment of Eibar’s Pilot Site (IK4-

Tekniker)5 
Units Unit Price (Eur) TOTAL(Eur) 

PAN Quantification Units 45 346 15570 

WAN Quantification Units 5 525 2650 

Dimmable electronic ballast for PAN and 

WAN Quantification units6 
45 1307 5850 

Main control unit computer 1 930 930 

    
TOTAL(Eur): 25000 

    
TOTAL (Eur with VAT) 30250 

3.1.3 Barcelona’s equipment inventory 

The equipment used in Barcelona’s pilot site is: 

 Monitor: displays energy consumption in real-time to give an immediate snapshot of 
energy use. 
 

                                                
4 These retrofitting actions would have a maximum direct cost of 31000 euros, and are directly related to the 

decisions that the DaaS Platform would give. These means that the cost could be lower. 
5 As before, the number of units is directly related to the retroffiting decisions of the DaaS Cloud Platform.  
6 The power of the lamps is also related to the decisions of the DaaS Cloud Platform. Table shows price for 

150W. 
7 Price of the DoW, taken 2 years before. 
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 Jaw sensor: is a current transformer (toroidal) that measures the current which pass 
through the wire that it is embracing. It is easy to install as it is a clamp. 
 

 Energy transmitter: transmits intensity measurements captured by the sensor to the 
monitor via radio 
 

 Internet module: this module is connected to the monitor and a router to send the 
measurements via internet to a specific site. 
 

 Individual appliance sensor: sensor connected to the different appliances of the facility. It 
communicates via radio with the EnviR Monitor 
 

 Light Pulse Meter: meter that is magnetized to the electricity meter and measure the light 
pulses produced by this. These light pulses symbolise the energy consumption. Therefore 
these light pulse meters have the same reliability as utility’s energy meters. 

Table 3: Equipment of Barcelona’s Pilot Site 

Equipment of Barcelona’s Pilot Site Units Unit Price (Eur) TOTAL (Eur) 

Monitor + Energy transmitter + Jaw sensor 109  103,65 €   11.297,85 €  

Jaw sensor 111  56,66 €   6.289,26 €  

Energy transmitter + Jaw sensor 594  52,52 €   31.196,88 €  

Individual appliance sensor 119  30,40 €   3.617,60 €  

Internet module 109  89,83 €   9.791,47 €  

    
TOTAL (Eur):  64.985,91 €  

    
TOTAL ( Eur with VAT) 78.632,95 € 
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4 Methods for running the laboratory validation plan 

4.1 Outcomes 

This section covers the technological validation protocol of the DaaS Platform as an input of WP4, 
and part of the validation plan of the DaaS Platform.  

The outcomes expected after applying this validation plan are, a full running tested platform which 
covers all the requirements presented at WP2 and the documentation that verifies that. The tests 
scoped to this section will be the followings: 

 Initialization tests. Basic communication tests for checking the correct communication 
between the pilot sites and the DaaS Cloud Platform and the internal communication and 
working between the main modules (technological and functional ones) of the DaaS Cloud 
Platform. 
 

 Integration tests. Tests oriented to verify the functional, performance, and reliability 
requirements, considering the platform as a holistic view, avoiding the modular testing. 
 

 Stress tests. Tests oriented to verify the correct behaviour and performance of the platform 
with high rate of works, and the high availability capability of the platform.   

4.2 Involved partners and responsibilities 

The laboratory validation will be done by the specified partners in the task 4.3.  More specifically, 
the partners and its responsibilities will be the following: 

 Telvent Global Services (TGS): Reviewer of all the tests. 
 

 Tekniker (TEK): Responsible for the Eibar Pilot Site functionality and the integration with 
the cloud platform. 
 

 Fenie Energía (FE): Responsible for the Barcelona Pilot Site functionality and the 
integration with the cloud platform. 
 

 SEAS-NVE HOLDING AS (SEA): Responsible for the Kalundborg Pilot Site functionality 
and the integration with the cloud platform. 
 

 Alexandra Institute (AI), Tampere University of Technology (TUT), and THT 
CONTROL OY (THT): Responsible for the test at the DaaS Cloud Platform. 

Only remark that for the existing tests which cross different functionalities of the platform, including 
pilot sites and DaaS Cloud Platform, will need the collaboration of the different partners affected. 

All these responsibilities will be detailed at the deliverable D4.3. 
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4.3 Location 

The location of the test will depend on the focus module to the test.  Thus, all the tests addressing 
the DaaS Cloud Platform will be done at the Telvent Global Services installations. 

On the other hand, tests that affect to the pilot sites will be performed at each pilot site (Barcelona, 
Eibar and Kalundborg respectively). 

Of course, the tests that affect to the entire platform from one side (pilot site) to the other (DaaS 
Cloud Platform) will need the collaboration from different partners to ensure the correct 
functionality at each location. 

These decisions about the location of the tests will be detailed at the deliverable D4.3. 

4.4 Timeline 

As planned at the DOW, the Task 4.3, Integration and Testing of DaaS platform, will be done from 
month 13 to month 24. 

 

So, it’s supposed that after the integration, the test will be performed.  The idea is to have several 
iterations of testing and fixing bugs during the last part of the task.  This plan will allow the 
developers to have the necessary feedback in order to fix the appeared bugs and release new 
versions of the platform. This plan and timeline will be detailed as part of the deliverable D4.3. 

4.5 Overall scenario 

The tests will be performed using the environment defined at the deliverable D5.1.2 regarding the 
deployment infrastructure. 

The entire tests will use the following template to have a homogenised view. In this document only 
the first five elements will be fulfilled leaving the rest to the test execution. 

 

 

  



URB-Grade D5.1.1 - DaaS Platform Validation Plan for the pilot sites 

Page 35 of 37 

 

Table 4: Test definition template 

Id  

Name  

Description  

Inputs  

Expected output  

Version  

Test Date  

Tester  

Real output  

Result  / X Observations 

4.6 Initialization tests 

The initialization tests are designed to check the correct initialization of the different modules of the 
platform.  The connectivity between different modules will check that they are visible, but it’s 
necessary also to check the deployment to ensure the correct usage of these modules.   

This section will be divided in two to cover separately the DaaS cloud platform and the Pilot sites 
(See the Working document [6]). 

The tests regarding pilot sites have to be done in each scenario that will be deployed. 

4.7 Integration tests 

Integration tests try to verify functional, performance, and reliability requirements.  They cover the 
platform as a holistic view, avoiding the modular testing.  The following tests will cover the entire 
platform which needs to be deployed, connected, and tuned in order to test all the functionality 
required. (See the Working document [6]). 
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4.8 Stress tests 

Once the Integration tests will be finished and passed, it’s necessary to check the performance of 
the solution to test if it could be deployed on a real environment reproducing the worst situations. 

These tests will be focused on the principal entry points of the solution covering: 

 The simulation of the data acquisition provided by sensors to the pilot sites. 
 

 The incoming data received by the platform through the aggregation interface. 
 

 The petitions received by the platform by the GUI interface. 

To do this, we could use a tool like JMeter which allows designing tests for web applications, 
consisting of simulation through http calls. In addition, this tool allows you to define which 
parameters are sent to the application server and the number of requests to be sent, which can 
simulate an environment with different levels of user concurrency. (See the Working document [6]). 
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5 Risk management 

There are potential risks for the tasks planned in this deliverable. These risks can be classified into 
one of the following groups: 

 Scope (e.g. pilot site assigned to a method of validation is not representative) 

 Operational (e.g. key timelines are delayed). 

 Technological (e.g. Software components fail). 

Therefore, a contingency plan has been established. The following table provides an overview of 
the contingency strategies. 

Table 5: Risk's contingency strategies 

Risk  Cause  Effect  Contingency Strategy 

Unacceptable 
performance by 
individual 
partners  

Lack of expertise, 
economic difficulties, 
management problems of 
individual partner  

Deadlines cannot be 
met, quality of 
project results are 
lower than expected  

The performance of each partner 
will be monitored and if necessary 
corrective actions will be taken. 

Deadlines are 
not met by 
consortium  

Lack of project 
management, unexpected 
problems with new 
technologies, time for 
development is 
underestimated  

Time delays, revision 
of work plan  

Timelines will be monitored in order 
to detect problems early and take 
corrective action. 

Pilot site 
assigned to a 
method of 
validation is not 
representative 

Wrong assumptions  

Quality of project 
results are lower 
than expected, 
deadlines cannot be 
met  

The validation methodology can be 
re-scheduled and re-scoped to 
achieve the deadlines. Another 
option is to assign another pilot site 
more representative to the 
methodology established. 

Software 
components fail 
or have limited 
functionality  

Lack of experience with 
certain software and 
hardware components. 

Quality of project 
results is lower than 
expected  

Consortium is continuously 
observing the technical progress of 
competing technologies addressing 
the same problems. 

Development 
based on new 
and unproved 
technology fails  

Unexpected problems 
with new technologies, 
project environment has 
changed. Lack of planning 

Total failure of the 
project, expected 
goals cannot be met, 
lack of sustainability  

Architecture is sufficiently flexible to 
react to change, particularly with 
respect to hardware and software 
changes of the platform. 

 


