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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) 

APEI Catalonia Electricians Association) 

KPI Key performance indicator 

BBR Bygnings - og boligregistret (translation: “Building and Housing Register”) 

CPR Det Centrale Personregister (translation:” People’s central registry ) 

LED Light-emitting diode 

PNG Portable Network Graphics 

PDF Portable Document Format 

XML Extensible Mark-up Language 
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1  Introduction 

Identifying and analysing end user requirements for the DaaS platform, including the creation of 
User Interface mock-ups for the DaaS profile, analysis, prediction, and dashboard modules. 



URB-Grade D.2.1-v1.0 End User Requirements 

Page 12 of 122 

1.1 Introduction – Kalundborg  

The aim of the work in Kalundborg in relation to this task is to identify and analyse end user 
requirements for the DaaS platform, including the creation of User Interface mock-ups for the 
different modules of the DaaS platform: profile, analysis and prediction. The primary goals that the 
DaaS platform should help end users achieve in Kalundborg are:  

 To make people within private homes use less energy and at the same time switch to a 
larger share of sustainable energy and  

 To investigate the possibility of getting more people to drive EV’s and/or make people 
charge their vehicles when the electricity prices indicate a high probability of renewable 
electricity in the system.  

In this sense the DaaS platform will help end users make decisions at a strategic level about how 
to plan future initiatives in the city at district level as well as in relation to private consumers. Where 
are the potentials for change, which initiatives will make the most difference and how should we 
communicate and motivate citizens to participate?  
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1.1.1 User characteristics 

In Kalundborg the end-users are the professional people from Kalundborg municipality as well as 
from SEAS NVE who will use the DaaS platform to assist them in taking decisions which will help 
them to achieve the goals mentioned above  

The role of the end-users is:  

To help researchers gain insights into e.g. what types of decisions they would like the DaaS 
platform to help them make and what types of knowledge the end-users need from the DaaS 
platform to enable them to make more informed decisions on these matters. In addition to this they 
will also participate as co-developers of the mock-ups illustrating the DaaS platform.  

In Kalundborg the consumers are the citizens affected by the decisions taken with the help of the 
DaaS platform. These are:  

 Families within 50 private homes and  

 Drivers of EV’s (both private and people employed at the municipality and vehicles 
operated as a fleet.).  

The role of the consumers in the project is:  

The private homes: To help researchers gain insights into the meanings of comfort level in private 
homes; what does comfort level mean in connection to manipulation of the energy consumption? 
How can the goal of an increased use of renewbale energy (alongside a decrease in the total 
amount of energy) be met without compromising the comfort level?  

In WP5 the private homes will be the place where the impact of the decisions taken based on the 
DaaS platform can be evaluated.  

EV drivers: To help the researchers gain insights into the meaning of comfort level in connection 
with EV’s; what does comfort level mean in connection to choosing and charging EV’s? How can 
the goal of getting more people to choose EV’s as well as getting people to charge their EV when 
the electricity price is introduced as low (thus indicating a higher share of renewable energy) be 
met without compromising the experienced comfort level? 
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1.2 Introduction – Eibar 

The main objective of the work that will be developed in Eibar consist of assessing the Current 
Street Lighting Systems deployed there, and the support for deciding which actions and in which 
city areas should be taken to reduce the consumption without compromising the quality of the 
service, security and comfort of the consumer (the citizen). 

In order to achieve this goal, DaaS platform will focus on two different types of consumption 
behaviours in two selected streets. This, supported by the prediction exercise, will allow forecasting 
which bill cost reduction will occur if the same retrofit actions are made in the whole district. 
Moreover, DaaS platform will support the districts strategic plan of the city by analysing both 
streets (Amaña and Erisono): 

 This info will be stored in the DaaS platform, and URB-Grade will support in the decision of 
what selected streets to be taken as samples. 

 Based on the predictions, a minor retrofitting project is foreseen in target streets. Once 
implemented, the suitability of the predictions of DaaS platform could be evaluated, and 
their accuracy regarding the forecast of selected KPIs (bill reduction through energy 
consumption data and citizen comfort, both light comfort and security through consumers’ 
opinion) will be calculated. 

 This work will be able to assess the opinion of end users and consumers based on the 
quality of service, security and comfort, and motivate and make them understand the 
importance of saving energy. 
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1.2.1 User characteristics 

The main user of the platform will be the Municipality of Eibar, in particular the responsible of the 
Service Area who is the person in charge of the assessment and control of the current Street 
Lighting System of Eibar. The main role of this person will be the evaluation of the decisions taken 
according to the predictions or results of the DaaS platform. Besides, the definition of the user 
requirements and the related mock-ups of the DaaS platform are also part of the tasks he will 
perform.   

Other figure that will directly benefit from the use and validity of the platform by the Municipality is 
the citizen, which will be the consumer of the DaaS platform. These consumers are the people 
affected by the decisions taken with the help of the DaaS platform. Specifically, the consumer is 
anyone who uses the Street Lighting System for any purpose; pedestrians, drivers, business 
owners (shop owners, banks, etc.), security agents (local police, national police, etc.), emergency 
units (fire-fighters, ambulances, etc.), organizers of cultural or leisure activities of the municipality 
itself. In fact, although they will not be directly related to the user and platform requirements 
analysis, they will be one important part during the assessment of the results of the project, as they 
will be able to express their opinion about the decisions taken by the Municipality.  

Motivating citizen and making them realise that the bigger the savings in the energy bill of the 
Street Lighting System, the higher the chances for the municipality to allocate these savings to 
other issues (improving urban furniture, public buildings infrastructures, etc.), leading to a win-win 
relationship, will be also one of the pursued objectives during the project. Showing the energy 
savings in economic terms achieved by the actions taken by the Municipality thanks to the DaaS 
platform, and the use the Municipality would do with this economic savings will allow citizen to 
know the importance of saving energy and maybe encourage them to take their own energy saving 
actions. These savings could be shown by social networks, by the web page of the project and of 
the Municipality, or by dissemination campaigns promoted by the Municipality. 

However, these energy saving measures could lead into a decrease of the level of comfort of the 
citizen. The level of comfort experienced by the consumers is very important and we should aim at 
being able to include it as a data-source in the DaaS platform. In order to analyse and get more 
information about what is the level of the comfort for the consumers of the two areas, two different 
approaches could be used: 

 Survey made by twitter, Facebook or similar social network linked to the web page of the 
Town hall and interfaced to the DaaS platform, where citizen could express its motivation 
about accepting e.g. a reduction of the Street Light intensity (economic savings, 
environmental issues, etc.) 

 In situ vote system. The citizens could have the chance to give their feedback by a device 
that will record their opinions thanks to a push button or similar installed in the lighting 
structure. This device would be linked to light sensors to relate consumer feedback with the 
light level in order to have data to analyse the different user behaviours with same light 
level. If they think there is not enough light, they could push “+”, if it is ok “=”, and if the light 
is more than needed “-“. This data would be recollected through DaaS platform. 

Taking into account all this issues, we can split the role of the consumers:  

 For pedestrians, drivers, and business owners: assess the taken decisions and let the 
municipality know their agreement or disagreement with these decisions. The Municipality 
could take into account the opinion about the taken decisions in order to make changes or 
improvements.  
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 For the rest of the consumers: the same role as above but with a value-added. Under some 
specific circumstances (accidents, special activities, etc.) they could contact the 
Municipality to change the conditions of the system. 

E.g., for a cultural activity (concert), the Municipality decides to dim the lights in that 
location. URB-Grade platform could calculate the difference between both situations (no 
dimming from historical data and dimming when the concert is being played) and give a 
quantity of the saving costs. With this measure, the Municipality could be able to know how 
much they have saved, and with this knowledge, maybe invest this saved money in other 
cultural activities that were not in budget. 

In case of emergency, security agents (local police, national police), emergency units (fire-
fighters, ambulances, etc.) would be able contact the Municipality to raise the intensity of 
light in order to perform a better service to that emergency. In that case URB-Grade would 
calculate the difference between both situations in order to give a better understanding of 
the real budget needs of the lighting consumption of the town, knowing the current 
consumption and the reasons. 
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1.3 Introduction – Barcelona 

The end user of the DaaS platform will be APEI (Hospitalet Electricians Association) and AGIC 
(Catalonia Electricians Association). The main objective that will be performed in Barcelona is to 
assist APEI and AGIC in order to up-grade its electricians as energy advisors. To achieve this goal, 
APEI and AGIC will use the DaaS platform to benchmark their associates’ facilities and detect the 
best and worst energy practices. With this benchmark, their associates will be aware of the best 
energy practices, the existing energy saving measures and the investments needed for them. On 
the other hand, their associates will be aware of the best energy practices or technologies too. The 
goal is electricians to learn from experience how to make energy advises to their clients. 

In addition, APEI and AGIC will use the DaaS platform to define a training strategy. They will offer 
courses to train their associates depending on the different saving measures needed in Barcelona. 
These courses will be the result of analyse how the consumers (citizens) consume, detecting 
where are energy saving measures needed and study which are the best saving measures. 

E.g. APEI analyses a representative sample of street shops with conventional lighting 
(incandescent bulbs) and another sample with LEDS. APEI detects that only the 10% of the street 
shops have LED lighting and upgrade incandescent lights to LED lights have a highly ROI. With 
this information, they could give LED trainings to their associates in order to show them how to 
increase their business with LEDs installations. 

Also, APEI will use the DaaS platform to request for grants to municipalities contrasting the best 
practices with the worst practices in the street shops of the whole district. The city authorities will 
have an idea of the energy landscape of their districts or cities, thus facilitating the implementation 
of saving measures. They will forecast (prediction module) the energy and economic saving 
produced if a whole district install a determined saving measure. 

These subsidies will be directed to customer. There is little awareness (although rising) by the 
consumer, and is the electrician who will advise and install the energy saving measures. This will 
facilitate electricians business increasing. 

E.g. in the same case exposed above, APEI could request a grant for the consumers (citizens) for 
changing conventional lighting to LED. They could show the energy and economic savings 
between conventional lighting and LED technology and the cost of the investment of changing all 
the conventional lighting to LED in a whole district. 
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1.3.1 User characteristics 

APEI (Hospitalet Electricians Association) and AGIC (Catalonia Electricians Association): 
Said Associations Unions have a relevant background that lasts during all these decades in 
Barcelona (Catalonia). AGIC is formed by eight region associations which together include 3,200 
electricity companies. APEI is one of previously stated district associations.  

Fenie Energia entered into an agreement with APEI (Hospitalet Electricians Association) to 
implement pilot site at Barcelona electricians’ street shops. The mentioned pilot site validation will 
be focused on street-shops, with different classes of equipment and different consumption profiles. 
The latter shall have both an information desk open to clients affected and a back-office site.  

On the other hand, the relevant pilot site validation shall be done in a sample of 100 street shops. 
That said, these shops shall have the following equipment: illumination, air-conditioner, computers, 
etc. 

APEI’s main objective is to up-grade its electricians in energy advisors. Firstly, they will advise their 
electricians on how to reduce energy consumption. They wish this experience will provide its 
electricians the necessary knowledge to use the URB-Grade platform in order to reduce their 
customers’ energy consumption.  

Furthermore, APEI shall prepare the corresponding business cases to extend the initiative along 
with the rest of the district street shops and involve the city authorities in the process. This 
involvement would give further energy consumers to the electricians, and this will increase the 
number of electrician’s clients.  

The association will have the most complete and general view of the tool, having access to all 
data, being a combination of the information visible to all users.  

All the relevant people of this Association, who will use the URB-Grade Platform, are all engineers. 

The relevant electricians would be at first instance energy consumers. Further, they would become 
users of the URB-Grade Platform. At this latter step, the electricians would only have access to its 
own clients’ data, in order to be prevented from competition among them. That said, this step is 
already out of the scope of the European Project. 

At first, energy consumers will be the owners of the electricians’ shops and in the future, after 
URB-Grade project, the energy consumers will be the electricians’ clients. 
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2 Methods 

In order to identify the end user requirements for the DaaS platform we have taken a user driven 
approach and engaged the end users in different types of co-creational activities. 

The end users have valuable knowledge of what they need the system to be able to do. We need 
to tap into this knowledge and include it in our future work in the project to qualify the design of the 
platform and make sure it meets the actual needs of the intended users. 

In this process a lot of effort has been put into explaining (in non-technical terms) the basic ideas of 
the platform to give end users, especially those not otherwise engaged in the URB-Grade project, 
a good starting point to engage in this work with us. We have gone through several iterations 
where we have gotten feedback from the end users to validate the requirements and develop them 
further. 
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2.1 Methods – Kalundborg 

In Kalundborg we held four workshops over a period of two weeks to help us generate a raw list of 
end-user requirements. Before the workshops we had two preliminary meetings with the 
municipality of Kalundborg and SEAS-NVE, where we presented the project and the DaaS platform 
to create a shared understanding of the task at hand. During these meetings we collaboratively 
defined seven scenarios where we felt the DaaS platform could be used as a decision making tool.  

These scenarios helped us open up our approach by not only focussing on what was included in 
the original project description but also allowing new perspectives and requirements to emerge 
even though these might not all be relevant or achievable within the scope of the project. We 
decided to use the scenarios as mind triggers for the workshop to broaden the scope and help the 
participants think out of the box while still being able to relate the scenarios to the challenges they 
face in their work (for a description of the scenarios, see appendix 8.1). 

The first workshop was held on the 14th of January 2013 with participants from the municipality of 
Kalundborg Here we focussed on two scenarios: one on urban development and the other on 
using the DaaS platform as a showroom to display different energy initiatives. 

On the 15th of January 2013 we held the second workshop with employees at SEAS-NVE. The 
focus here was on the scenarios addressing consumer dialogue and grid performance (water, heat 
and electricity). 

In this first round of workshops we focussed on three different elements in relation to each of the 
scenarios to get an idea of the work involved in making the decision as it is today:  

 Jobs-to-be-done: Which jobs need to be done in relation to the decision, as it is today? 
Which information do you need to gather? Where do you find it? Who can help you? Etc.  

 Pains: which frustrations or challenges do you encounter in doing this job today?  

 Gains: what could make this job easier?  

This helped us to generate a long list of end-user requirements and draw a series of preliminary 
mock-ups in relation to the different scenarios. 

The second round of workshops was held on the 21st of January 2013 with Kalundborg municipality 
focussing on energy renovation, and on the 22nd at Seas on electrical vehicle’s and green energy. 

Between the two rounds of workshops we had made ten mock up sketches. These were presented 
at the beginning of the last two workshops and subsequently used very actively as a point of 
departure to go deeper into the different modules and describe the requirements in relation to the 
three modules (Profile, Analysis, Prediction). This worked really well to establish a shared 
understanding of the platform. The participants in the workshops could relate their requirements 
directly to the mock ups and this helped us to move a step deeper in defining what the end users 
want to be able to do in the different modules in relation to the different scenarios.  

Having gone through this very open process with the seven workshop scenarios was very fruitful 
for us because it helped us identify a wide range of really interesting ideas and end user 
requirements. However it was also necessary afterwards to narrow our focus and concentrate our 
work on the scenarios that we will use for our pilot tests later in the project. So after the workshops 
we went through a process of narrowing down the list of requirements, focussing on what would be 
applicable and possible within the time frame of the project. In this process we related the end user 
requirements more explicitly to the scenarios originally described for the Kalundborg pilot site: 
residential homes and electric vehicles. In collaboration with our stakeholders we decided that the 
following questions will be our point of departure going forward: 

1A. Which districts (or types of houses) are fit for energy-saving efforts? 
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1B. What initiatives should be instituted in order to save energy? 

2A. Which areas are fit for moving energy-consumption? (e.g. postponing consumption until night 
time when there is more likely to be green energy in the grid) 

2B. What initiatives should be instituted in order to move the energy consumption? Various 
components might be relevant in relation to moving the energy consumption; electric vehicles, heat 
pumps, electric heating, solar panels etc. 

The EV’s will serve as one of the possible components that can enable flexibility in the energy 
consumption (question 2B) and we will focus on the following questions: A. Intelligent & grid 
friendly charging (fast charge >< slow charge), B. Integration of renewables (charging strategy, 
pricing), C. Being cost effective (pricing). 

Our end user requirements, mock-ups and use cases were adjusted to that focus and the 
requirements found to be out of scope in this context were moved to the appendix (see 8.2). This 
allows us to focus on the end user requirements that are considered to be the most important 
within the framework of the project while simultaneously giving us the opportunity to go back at a 
later stage in the process to see if any of the ones now considered out of scope might be possible 
and relevant to include, or to take them up after the termination of the project as inspiration for 
potential future expansions of the platform. 
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2.2 Methods – Eibar 

In order to identify the requirements that the platform will be able to satisfy in the use case of Eibar, 
IK4-Tekniker has performed several workshops with the end user.. As stated before, this end user 
is the responsible of the Service Area of the Municipality of Eibar, Mr. Iker Rodriguez. As the 
Municipality of Eibar (Ayuntamiento de Eibar) is part of the consortium of the project, the 
communication has been very fluent. Thanks his expertise, the user requirements were clearly 
identified and defined. 

However, the other figure that will be beneficiated from the use of the platform, the consumer (the 
citizen) was not involved during the identification and definition of the requirements. They will 
participate during the project validation giving their opinion about the actions taken by the 
Municipality to reduce the energy consumption by the choices given by DaaS platform. 

In order to validate the DaaS platform results in Eibar, two different scenarios were chosen 
(Erisono and Amaña) with different characteristics and needs for lighting. On the one hand, there is 
a street in an industrial area (Erisono) with low people flow, but the road traffic is quite heavy 
especially during the working hours. Almost no one uses this street in the weekends or at night. On 
the other hand, there is a pedestrian street (Amaña), used by lot of people every day mostly during 
the day but depending on the season of the year, even during the night too. In this area there is a 
public toilet, urban furniture and leisure equipment for adults. Regarding the climate, Erisono is 
located next to a mountain area (around 300 meters from sea level) and is quite often to have bad 
conditions of visibility due to fog. 

The end user requirement description was based on the assessment of two different scenarios:  

Scenario 1: Street Lighting System assessment 

This scenario consists of the assessment of the Street Lighting System deployed in the two 
different streets described before. The assessment will consist of:  

 Calculation of energy consumption,  

 Assessment of different retrofitting actions that could be taken in order to reduce the energy 
consumption in both streets,  

 Cost, return of investment and energy consumption predicted of each of these actions,  

 Comparison between the historical, predicted and the consumption after the retrofitting 
action in order to validate if the prediction was well done. 

Decision to be made based on DaaS: Which is the most profitable street to be retrofitted and which 
retrofitting action will lead to this result. 

Scenario 2: Quality of service and user comfort 

This scenario consists of the assessment of the comfort of the consumer (the citizen) about the 
Street Lighting System. The assessment will consist of collect the consumer opinion as well as 
inform them about the retrofitting actions taken by the support of the DaaS platform and the 
savings achieved. 

Decision to be made based on DaaS: Show consumers’ opinion to the end user. 
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2.3 Methods - Barcelona 

Firstly, in order to identify the end user requirements for the DaaS platform Fenie Energia 
organized internal brainstorming meetings about different possible requirements, considering who 
was going to be the end user (APEI and AGIC) and consumers, both in the short, medium and long 
term.  

After that, Fenie Energia gave a presentation in a non-technical way for APEI and AGIC (end 
users) and energy consumers, explaining the project in an easy way. Then, Fenie Energia had 
discussions and meetings were held with APEI with the aim of collect their understanding and what 
they would expect to get from the platform. 

As a result of the meetings, Fenie Energia prepared the starting material such as sketches of the 
platform and technical presentations and met with the Director General of APEI to output a list of 
their relevant requirements. In order to get a better understanding, each requirement was related 
with a DaaS platform’s module (profile, analysis and prediction). For each module, an introductory 
mock-up was presented to confirm if they suited with the requirements and notes were taken with 
the intention of improving the mock-ups. 

In addition, Fenie Energia had a meeting with five APEI’s electricians with Barcelona’s normal 
store characteristics. These consumers constitute a representative sample of the objective pursued 
in Barcelona´s consumer. Therefore, those electricians were raised the different scenarios 
(explained later) and asked for what would they expected from the DaaS platform in order to get a 
basic list of user requirements. 

The end user requirements obtained from the APEI’S managing director and electricians’ street 
shops requirements were joined, because at the first stage, the electricians would be like 
consumers for the Barcelona’s pilot and later they will be end user.  

Finally, Fenie Energia added what is considered appropriate for the proper functioning of the DaaS 
platform’s operation. 

These requirements were gathered in three different scenarios: 

Scenario 1: reduce electricians shops energy consumption 

How URB-Grade platform can be used by APEI and AGIC for determining how is electrician´s 
energy consumption (analysis module), identifying best and worst practices (benchmarking) and 
studying where is more interesting to install saving measures or renovate part of the equipment 
(prediction module). 

Use-cases: 

 How APEI and AGIC users could profile street shops. 

 Benchmarking. 

 Potential savings rates of each consumers and savings measures. 

 Deep analysis of one street shop or region. 

 Deep prediction of one street shop or region. 

 

Scenario 2: make requests for grants 

How URB-Grade platform can be used by APEI and AGIC to request grants to the municipality. To 
make this possible they have to study the best practices (analysis module), defined the saving 
measures (analysis module) and extrapolate them to all the district or districts (prediction module) 
obtaining the economics information with the report such as: 
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 Savings of the saving measure. 

 Investment of the saving measures. 

 ROI. 

 Number of cases solved with the saving measure. 

Later with this information, APEI and AGIC could request grants to the municipalities. 

Use-cases: 

 How to choose the survey data depending on the report purpose. 

 How to estimate the energy saving measure costs. 

 How to create energy saving measures. 

How to build grant scenarios and reports 

 

Scenario 3: increase electrician’s business 

How URB-Grade platform can be used by APEI, AGIC and the electricians to advise energy 
savings measures to the electricians’ customers. This scenario is similar to the scenario 1, but in 
this case, the users are electricians and they will advise their customers (consumers). They should 
only have access to its own clients’ data, in order to be prevented from competing between them.  

Besides, AGIC and APEI will develop a training strategy relying on all the data gathered from 
electricians’ customers. To achieve this goal, they will analyse which are the best technologies or 
practices, in known cases (analysis module) and they will predict the consumption of the 
electricians’ clients with these practices or technologies installed (prediction module). Knowing 
which technologies could save more money to the electricians’ clients, APEI and AGIC will be able 
to train their installers in these areas, increasing their competitiveness. 

The electricians’ clients’ load is already out of the scope of the European Project but the platform 
will be prepare to make this load after URB-Grade project 

Use-cases: 

 The electricians create new consumers. 

 The electrician’s customers benchmarking. 

 The electrician’s customer’s potential savings rates of each consumers and savings 
measures. 

 Deep analysis of one street shop or region. 

 Deep prediction of one street shop or region. 

 APEI and AGIC training strategy. 
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2.4 Dealing with Changing and New End User Requirements 

The project plan for URB-Grade is ambitious, and with most of these kinds of projects, the activities 
are pipelines (overlapping end and start dates for inter-related activities). 

The task on end user requirements is one of the earliest tasks of the project and a key driver of the 
work to follow. How can we collect all of the possible end user requirements in just 3 months? Well, 
we can’t. But instead of delaying such as task and hence the entire project, the project defines this 
as a continuous process of potentially changing and new end user requirements. 

On the one hand, the collection of end user requirements is an iterative process that needs to be 
managed with a number of synchronization points so that stable end user requirements can feed 
the specification, design, development, and evaluation process. 

On the other hand, the development of the platform needs to have a structure based on fixed 
requirements. If new requirements are added while the project is developed, work could have been 
done in vain because these requirements change the structure needed. In conclusion, the 
requirements should be added or updated if they don’t affect too much the development of the tool. 

 

 

Figure 1: explanatory graph of the iterative process of the end-user requirements 

As part of the project plan, the project has two main synchronization points for the platform 
releases (M26 and M33). We anticipate feedback from end users based on the first release (M27-
33), but also from the build up towards the first release (M19-26) based on small scale component 
testing and mock-ups (T5.3).  
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What is not explicit in the project plan is the period following the release of D.2.1 and the start of 
T5.3. Hence we anticipate that this work can be brought into T5.1 for the Demonstration and 
Validation planning – where an additional activity called monitoring of requirements is being 
established. 

The following synchronization points for an updated list of end user requirements are then planned 
as: 

1. M4 release of D.2.1 
2. M12 inclusion of any changes in D2.4 and D.5.1.1 
3. M18 inclusion of any changes in D.5.1.2 
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3 General Description 

It is of great importance that the DaaS platform is generic in the sense that it can be expanded with 
new data and new functions during and after the project. To ensure that the model is of generic 
nature, the procedures for data feed into the platform must be considered carefully. The figure 
below illustrates the data feed into the DaaS platform. 

 

Figure 2: Data feed into the DaaS platform 

Figure 2 illustrates where in the data-system data can be fed in and adjusted. Ground data is fed in via the 
various existing data systems (the bottom of the triangle) and treated in customised expert systems to fit 
the data platform. The final results will lastly be displayed by the DaaS platform. Hence, ground data cannot 
be fed in or adjusted in the top of the triangle – ground data has to be fed in and adjusted in the basic data 
systems that feed the platform. However, two kinds of other data can be fed into the 3rd level of the 
platform, and that is analysing data, such as changes in assumptions, area selections etc. and the KPI’s and 
the scenarios related to these.  

 

The general requirement of this project is to develop a DaaS platform illustrated in the below figure. 
Please see the URB-Grade application for the full description: DOW URB-Grade (600058) 2012-
10-10.pdf 
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Figure 3: DaaS platform diagram 

Each user requirement table includes the attributes listed below.  

 Identifier - each user requirement includes an identifier to facilitate tracing through 
subsequent phases. The identifier is formed by a letter to identify the pilot site (B for 
Barcelona, E for Eibar and K for Kalundborg) and a number. 

 Need – the user requirements can be more or less necessary, which is marked by the level 
of need for each: 

o Very high: essential requirement. Without it, the project doesn’t have sense for the 
pilot site that describes it. 

o High: important requirement. It is a requirement that adds great value to the end 
user activity. 

o Medium: intermediate requirement. It is necessary for the end user. 
o Low: not important requirement. This requirement is not really important for end 

users (it does not add great value to the end user activity). 
o Very low: These requirements are not really necessary (for end users) or they are 

out of the scope. In some cases it may not be carried out by its technical 
development, and in other cases may be included. 

 Stability - some user requirements may be known to be stable over the expected life of the 
software; others may be subject to change during the software life cycle. Such unstable 
requirements should be flagged.  

o Very high: the requirement has to be stable over the expected life of the software.  
o High: the requirement must be stable over the expected life of the software. Only 

small changes could be done in order to adapt it to the evolution of technology 
within the software. 

o Medium: the requirement should be stable over the expected life of the software. Its 
changes would be done if this requirement affects the whole project’s performance. 
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o Low: the requirement does not have to be stable over the expected life of the 
software. 

o Very low: changing requirement. The requirement would have to change, while the 
operation of the project changes. 

 Source - the source of each user requirement shall be stated. This may be a reference to 
an external document (e.g. system requirement document) or the name of the user, or user 
group that provided the user requirement. 
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4 Overall requirements 

Kalundborg has identified some requirements that apply to the overall framework of the DaaS 
platform. These are mentioned in this separate paragraph.  

ID nr. K1 Title: Create an overview (any module) 

Functional 
Requirement 

Must create a comprehensive, easily understood overview of the data from the 
measuring systems that already exist  

Must gather every end user data in the same system by a common interface 
and file structure 

Could give end user easy access to the given job’s administrative procedures  

Could give end user easy overview of relevant stakeholder and responsible 
(hearing phase) to the given job 

Non-functional 
Requirements 

 

Comment  

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K2 Title: Have clearly defined interfaces  

Functional 
Requirement 

Have clearly defined interfaces between DaaS Platform software and other 
existing software to avoid double effort/calculations  

The software must be able to retrieve data from other sources, but not 
necessarily be able to contain all data 

In the Kalundborg case be able to export numbers into the calculation system 
that the district heating service is already using as it is not possible to integrate 
this system into the DaaS platform 

Non-functional 
Requirements 

Require interfaces with different expert systems to follow appropriate protocols 

Comment E.g. SKAT (the tax authority), Danish Technological Institute+Seas NVE (statutory 
savings) 

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K3 Title: Show the background information of data 
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Functional 
Requirement 

Show where data comes from (sender/responsible) 

Clearly state when the data has been updated (by whom) – and always provide 
the latest version 

Non-functional 
Requirements 

 

Comment Data should not be updated in the DaaS platform itself but in the underlying set of big 
data and expert systems. 

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K4 Title: Qualify data 

Functional 
Requirement 

Qualify data by making sure that the data that are brought in from online sources 
are valid or replace them with more realistic figures and give notice to someone 
who can correct the source 

In-data component for data validating: Add missing data based on similar 
consumers System marks data which is an estimate and give an alarm if data is 
missing.  

Non-functional 
Requirements 

 

Comment  

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K5 Title: Handle data from both the meter as well as beyond the meter 

Functional 
Requirement 

The DaaS platform should handle dedicated meter data as well as dedicated data 
beyond the meter. Data from beyond the meter should be able to be aggregated and 
shown together with data from the meter.  

Could give opportunity to involve ‘unauthorized’ meter/sensor (e.g. app 
gathering consumer consumption) 

Could involve consumers actively in data filing through easy ways of submitting 
information e.g. sms  

Could involve testing areas with additional meters in order to increase the 
quantity and the level of detail of the measurements) 

Non-functional 
Requirements 
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Comment  

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K6 Title: Respond quickly 

Functional 
Requirement 

The platform must respond quickly when end user tries to retrieve data, make a 
calculation etc. 

Have data that is aggregated into performance numbers, data source as expert 

systems aggregated trough BI platform 

Non-functional 
Requirements 

 

Comment Aggregation is needed due to the amount of data – otherwise the dashboard would be 
operating too slowly 

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K7 Title: Match data on a detailed level  

Functional 
Requirement 

Match yearly or even monthly data with BBR (http://www.bbr.dk/) data so as to 
predict how the consumption will develop on a monthly basis 

Non-functional 
Requirements 

 

Comment BBR data will be imported by FTP 

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K8 Title: Make end user aware of changes in data 

Functional 
Requirement 

Make end user aware when changes has occurred in the data that he/she 
usually views 

Non-functional 
Requirements 

 

Comment  
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Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K9 Title: Guarantee data security 

Functional 
Requirement 

Guarantee security between the Daas platform and the programmes that it 
collects data from; walls between systems in the cloud (expert systems and the DaaS) 

 

Non-functional 
Requirements 

 

Comment some data requires a guarantee in order to secure citizens 

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K10 Title: Allow user to export data and analyses 

Functional 
Requirement 

Allow the end user to export data and analyses into other programs in other 
words, the visualizations must be convertible into text and numbers on a e.g. 
yearly, monthly, weekly, daily or hourly numbers 

Make end users able to extract and send/share reports 

Could make end users able to produce visual and interactive reports 

Non-functional 
Requirements 

Allow export of data to XML files 

Comment  

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K11 Title: Give end users different levels of access 

Functional 
Requirement 

Have different user account levels (different log-ins municipality, utilities, etc.) so 
as to differentiate who can access which information 

Non-functional 
Requirements 

 

Comment The purpose of these levels is to protect the data; different users have access to 
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different data, according to laws etc. 

The consumer will not be considered an end user for now as there are already well-
functioning systems that give consumers access to and overview of their own 
consumption. The municipality and utilities can, however, use the program for 
counselling consumers.  

The platform might also be extended later (after this project) to give consumers direct 
access to the system. This requires that the consumers user rights (concerning data 
etc.) can be controlled from within the system. 

Attributes Need  Low 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K12 Title: Allow end user to save analyses and settings 

Functional 
Requirement 

Allow all end user to save profiles, analyses and predictions 

Allow end user to save personalized settings  

Integrate tools for smart naming of saved profiles, analysis and predictions  

Non-functional 
Requirements 

 

Comment  

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K13 Title: Use a language that is easily understood 

Functional 
Requirement 

Use local language  

Use non-technical terms  (the terms must be adapted to the people using the 
system) 

Take into account that it is aimed at many different kinds of end users (the 
people using the system will have varying qualifications to understand the terms 
of the supply areas) 

Non-functional 
Requirements 

 

Comment Needs to be specified what we mean by non-technical terms; the employees at the 
supply and municipality have a certain level of knowledge, but what is that level. And 
what is the minimum of knowledge required to understand what is being communicated? 

Attributes Need  Low 

Stability  Stable 



URB-Grade D.2.1-v1.0 End User Requirements 

Page 35 of 122 

Source  KAL/SEAS 

 

ID nr. K14 Title: Visualize data and analyses 

Functional 
Requirement 

Visualize BBR data at cadastral level when you run the cursor over the different 
plots (hot links) on the map   

Show data in an geographical way on a map or the like (not just lists, curves 
etc., but a more visual way that matches the way the supply networks are 
perceived)., e.g. pop-ups on hot links 

Show the consumption of energy alongside with the geographical overview 
(coupling between maps and data) 

Contain different visual layers of information (one layer shows all kindergartens, 
one layer all shops, one shows all public offices etc.) 

Show visual representations of data to make it more easily accessible to non-
technical users  

Non-functional 
Requirements 

 

Comment  

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K15 Title: Have an intuitive, visual design 

Functional 
Requirement 

Consider an intuitive design with few interactions 

Use iconographic and symbols as much as possible 

Use colour coding to verify good, middle, bad trends 

A consistent use of iconographic, symbols, colours etc. through the DaaS 
platform 

High usability 

Usable for colour-blind people 

Non-functional 
Requirements 

Be based on standardized symbols (EU level) 

Comment  

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 
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ID nr. K16 Title: Allow end user to change timeframe 

Functional 
Requirement 

Contain an interactive timeline that will allow users to change time settings 

Non-functional 
Requirements 

 

Comment  

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K17 Title: Let end user work with the same profile in different modules 

Functional 
Requirement 

Contain same through-going profile (which is specified in the profiling module) in 
all three of the modules 

Non-functional 
Requirements 

 

Comment  

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K18 Title: Real-time sharing with other users 

Functional 
Requirement 

Have a “shared view” for more end user to see / use it across different platforms 

Non-functional 
Requirements 

 

Comment Screen updating like in outlook, updating can be as per request. This is handled 
in the underlying systems like the platform and depending of the capability of the 
expert systems. 

Attributes Need  high 

Stability  stable 

Source  KAL/SEAS 

 



URB-Grade D.2.1-v1.0 End User Requirements 

Page 37 of 122 

5 End-User Requirements and related mock-ups – Kalundborg 
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5.1 Daas Platform Profile Module 

The profiling module will show the data that has been collected up until this point in time.  

Below is a list of use-cases that describe the different ways that the DaaS platform can be used.  
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5.1.1 Give the end user an overview of the consumption in an area 

 

Figure 4: Profile module (KAL) 

ID nr. K20 Title: Give a quick overview of the area 

Functional 
Requirement 

Show a profile of the district as it is today  

Non-functional 
Requirements 

 

Comment Using parameters like demography, energy consumption at district level, consumption at 
cadastre level, type of buildings, power grid and other supply information, CPR etc. – 
depends on D2.3 (data sources) 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 
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Figure 5: Profile module – viewing trend curves (KAL) 

ID nr. K35 Title: Make trend curves of different data 

Functional 
Requirement 

Show a trend curve that can also be used in the analysis  

Show trend curve for a building (see the development of consumption over the 
past years) 

Show trend curve for an area 

Trend curve showing minimum, medium and maximum consumption and group 
on basis of different parameters (e.g. curve for families of 4 people in district) 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 
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Figure 6: Profile module - picking out specific electric vehicle charging points (KAL) 

ID nr. K34 Title: Give a visual overview of the state and consumption of the public 
charging points 

Functional 
Requirement 

Give a geographic overview of public charging points shown on a map  

Show different icons for the charging points depending on status (charging, not-
charging, fast charging) and critical load 

Show performance of the charging points (uptime, capacity, status) 

Indicate which charging points have been used within the last 24 hours 

Show net impact in areas surrounding the charging stations and the energy 
consumption of charging points to show any critical areas 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 
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5.1.2 Give the end user the information necessary to plan changes and campaigns 
in order to affect the energy consumption  

 

Figure 7: Profile module – warning of deficiencies and unused potentials in the network (KAL) 

ID nr. K21 Title: Show infrastructure and status of grid 

Functional 
Requirement 

Show the infrastructure of all supply networks in the chosen district 

Show location of fibre-optic broadband (important in relation to smart grid) 

Compare geographical areas with supply areas/networks (where is the branch 
pipe) how much of this area do we supply with electricity, how much of the 
network is inside this area, how much of it leads into another area and where do 
the different supplies overlap. Otherwise there would be a risk of the 
consumption looking bigger than it actually is because the figure included the 
consumption of areas that were connected to the same branch pipe, but were 
outside the demarcation. 

Show the level of load on the grid (when clicked on) 

Show how the charging pattern matches the capacity of the grid that a loading 
station is located within 

Non-functional 
Requirements 

 

Comment Data is requested from underlying expert systems like GIS and SCADA systems. 

Attributes Need  Very high 

Stability  Very stable 
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Source  KAL/SEAS 

 

ID nr. K22 Title: Contain district plans 

Functional 
Requirement 

Contain all district plans and automatically highlight the district visually (e.g. link 
up to GIS maps that show where which district plan applies) 

Show where future construction works have been decided 

 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K25 Title: Give a visual overview of the state of the networks 

Functional 
Requirement 

Give a quick, visual overview of problem areas/ complaints 

Give a quick, visual overview of capacity or limitations in a system 

Give a quick, visual overview of loss and overflow in a system 

Show non-accounted consumption 

Non-functional 
Requirements 

 

Comment Grid constraints are importing from expert systems 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K26 Title: Take factors outside the chosen area into account 

Functional 
Requirement 

Make user aware of bindings with neighbouring areas affecting the chosen 
district by visualization; input and output  

Non-functional 
Requirements 

 

Comment  

Attributes Need  Low 
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Stability  uncertain 

Source  KAL/SEAS 

 

 

 

Figure 8: Profiling module – consumer profiles (KAL) 

ID nr. K28 Title: Contain typical consumer profiles 

Functional 
Requirement 

Contain typical consumer profiles based on anthropological studies, reflecting 
other parameters than consumption and size of habitation 

Give a view of the profiles on a daily, monthly or yearly basis 

Consumption per person or per m2 

Show the type of energy contract of different consumers 

Water consumption per person apportioned on number of people per household 

Non-functional 
Requirements 

 

Comment  

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 
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ID nr. K29 Title: Give the end user a view of the types of residents in different areas 

Functional 
Requirement 

Show what type of families/profiles are living in the district 

Show how profile looks in two different areas in one screen-shot 

Non-functional 
Requirements 

 

Comment Needs to be settled how we defined types of families/profiles – what (and how many) 
criteria are they divided in? Number of persons? Income? Age? Working/not working? 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K33 Title: Contain basic facts about neighbourhoods and houses 

Functional 
Requirement 

Show the history of a building/district (residents/demography, BBR, CPR), so as 
to allow the viewer to compare consumption to the number of residents 

Show listed buildings that cannot be optimized 

Type of building: age and size 

Must show energy labels of the buildings; what are the conditions of the houses 
today  

Could show which types of meters are installed where (which one did they have 
before, is this the meter due to be replaced etc.) 

Could show the quality of the electricity that the individual houses receive (the 
data can be collected from electricity meters, but they currently are not 
illustrated) 

Could show drainage per m2 of a plot 

Could show green energy sources connected to the building (e.g. solar panels 
on roof tops) in order to see real consumption 

Non-functional 
Requirements 

 

Comment All this information will be gathered from external sources under the pilot site 
deployment and then sent to the DaaS Platform 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K30 Title: Contain basic data about electric vehicle owners 

Functional Show the number of electric vehicles and hybrids, the historical development 
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Requirement and where they are located   

Show address and consumer profile (including consumption pattern) of the 
electric vehicle owners 

Show key values for the electric vehicle owners: how much do people drive – 
when, how often, distance etc. 

Non-functional 
Requirements 

 

Comment Data is available through the registration agency. 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K44 Title: Demographic area and electricity network 

Functional 
Requirement 

View of the demographic area in relation to the electricity network; how does the 
grid match the electrical consumption of the individual area? 

Non-functional 
Requirements 

 

Comment Prediction the future consumption in the grid is an important part of city planning 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 
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5.1.3 Allow the end user to pick out areas in different ways and to gain data about 
specific houses 

ID nr. K31 Title: Allow end user to pick out areas in different ways 

Functional 
Requirement 

Allow end user to choose a district by drawing boundaries and/or select areas by 
clicking on a specific plot/part of the map 

Allow end user to ask the system to find a neighbourhood that is comparable to 
the one currently viewed 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K32 Title: Select houses  on the basis of types 

Functional 
Requirement 

Allow the end user to choose which type of buildings are viewed (private types 
houses, industry, public) 

Non-functional 
Requirements 

 

Comment  

Attributes Need  High 

Stability  Stable 

Source  KAL/SEAS 
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5.1.4 Help the end user monitor the size and source of the energy input 

ID nr. K36 Title: Show how much green energy comes from the different producers 

Functional 
Requirement 

Show how big the energy input from private energy producers is 

Could show uptime of the different energy sources  – are the wind mills running 
– solar panels working – (interesting in relations to predictions if we have no real 
production data) 

Could show production in KWh down to the individual solar cell plant 

Non-functional 
Requirements 

 

Comment The source of the energy could e.g. be shown by including the coordinates and 
where it is included – the utility has the information). 

Heating should be included. 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K27 Title: Take stock of how much green energy is produced and consumed 

Functional 
Requirement 

Could show how much green energy is available 

Should show the share of green energy based on time and geography (at a 
certain time of day or a specific part of the city) 

Non-functional 
Requirements 

 

Comment It is possible to import data from energy production in the area but it is not 
possible to differentiate between black and green energy. 

Attributes Need  Very Low 

Stability  Low 

Source  KAL/SEAS 
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5.2 DaaS Platform Analysis Module 

In the Analysis module the user must be able to make different types of comparative analyses to 
assess how we are doing in relation to different KPI’s 
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5.2.1 Get an illustration of area performance in relation to different KPIs 

 

Figure 9: Analysis module (KAL) 

ID nr. K37 Title: Point out critical areas  

Functional 
Requirement 

Indicate any critical areas in relation to different KPI’s 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K38 Title: Make trend curves based on KPIs 

Functional 
Requirement 

Make it possible for the end user to generate trend curves based on selected KPI’s 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 
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Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K40 Title: KPIs and trend curves 

Functional 
Requirement 

Give the end user the opportunity to choose a district and analyse it in relation to 
different KPI’s 

Give the end user the opportunity to set visual goals e.g. a line in trend curves 

Give the end user the opportunity to choose different KPI’s and make 
comparable analyses across different districts 

Give the end user the opportunity compare more trend curves in relation to 
various KPI’s 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very high 

Stability   

Source  KAL/SEAS 
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5.2.2 Allow the user to make comparable analyses based on different user profiles, 
time periods or districts 

 

Figure 9: analysis module – comparable analysis and consumption (KAL) 

ID nr. K41 Title: Consumption 

Functional 
Requirement 

Make it possible to see different types of consumption down to a cadastral level 
to get as accurate a reading of the consumption in different areas as possible 

Make calculations of CO2 emissions per m2 of a house or an area 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K43 Title: Show coupled data 

Functional 
Requirement 

Show coupled data in order to give a more complete view of consumption  

Non-functional 
Requirements 
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Comment if for instance one of the numbers has gone up and none of the others have, this 
comparison can point to leaks in the pipeline 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K45 Title: Patterns in consumption 

Functional 
Requirement 

Show any patterns in who utilize their heating the best; is it a specific area, certain 
houses or certain types of people.  

Allow end user to ask the system to show e.g. where the 20 best consuming 
buildings are  

Allow end user to ask the system to find a neighbourhood that is comparable to 
the one currently viewed 

Non-functional 
Requirements 

 

Comment The utilization data exists, but they do not say anything about which type of 
consumer they are about 

E.g. this can tell the end user something about why some areas differ even 
though they should not, statistically/objectively speaking. Furthermore this would 
make it easier to make campaigns; do we need to aim at peoples’ values (e.g. 
economy or environmental awareness) or should we rather further their 
knowledge (they might want to save, but not have the necessary knowledge 
about how to do it) 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K46 Title: Adjustable Timeframes 

Functional 
Requirement 

Allow the end user to adjust the timeframe to look at different timespans  - year, 
month, week, day, hour, minute 

Allow the end-user to adjust the timeframe to see profiles in a historic 
perspective and get a trend curve + indicate any critical areas in relation to 
different KPI’s 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  Stable 
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Source  KAL/SEAS 
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5.2.3 Allow the end user to make different types of energy analyses 

 

Figure 10: Analysis module – energy analyses (KAL) 

ID nr. K50 Title: Actual energy consumption 

Functional 
Requirement 

Calculate the actual energy consumption in an area – including locally produced 
energy (e.g. from solar panels) 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 
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5.3 DaaS Platform Prediction Module 

The Prediction module focuses on the future and will display predictions on possible outcomes of 
current and hypothetical scenarios 
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5.3.1 Allow the end user to make Basic predictions to show what the future will look 
like if we continue as we do today or extrapolate the knowledge we have today 

ID nr.  K52 Title: Simple extrapolation 

Functional 
Requirement 

Allow the end user to extrapolate existing trends and effects 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K53 Title: Load and capacity 

Functional 
Requirement 

Show how e.g. load and capacity problems will develop over time (MWh per m2 
of supply network) 

Non-functional 
Requirements 

 

Comment Is compulsory for the introduction of Smart Grid components such as EVs, HPs etc. 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr.  K54 Title: Green energy development 

Functional 
Requirement 

Show potential development in the share of locally produced energy (compared 
to total energy output) based on different profiles, analyses and what-if 
scenarios 

Show development in the distribution of electric vehicles based on current 
numbers and consumer profiles in the different areas 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very high 

Stability  Stable 

Source  KAL/SEAS 
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ID nr. K56 Title: Demographic development 

Functional 
Requirement 

Give the end user the opportunity to go forward in time to predict demographic 
development. Which districts will change in the years to come? How will this 
effect consumption patterns 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr.  K57 Title: Efficiency and up time 

Functional 
Requirement 

Make the end user able to extrapolate efficiency and abrasion in the electrical 
production systems; (up-time and output) to see what it will look like in e.g. ten 
years 

 

Non-functional 
Requirements 

 

Comment Can be done using historical data 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 
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5.3.2 Make what-if scenarios to see the potential effect of different green energy 
initiatives (in private consumption). 

 

Figure 11: Prediction module – what-if scenarios (KAL) 

ID nr.  K58 Title: Profile based scenarios 

Functional 
Requirement 

Give the end user the opportunity to make different scenarios based on the 
profiles from the profiling module  

Non-functional 
Requirements 

 

Comment e.g. what will the consequences be if the demography is the same, but we 

increase the population density by 10%, change their behaviour or give them 

different equipment 

Or What will happen if everybody performed like the top 10% 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr.  K60 Title: Effect of different energy initiatives 
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Functional 
Requirement 

Show the possible effect of renovating an area in consumption numbers 

Suggest which initiatives (e.g. renovations, new equipment, campaigns) would 
make the biggest difference 

Also consider the economic aspects to allow the end user to assess the value of 
different initiatives 

Non-functional 
Requirements 

 

Comment The economic aspect is assumed be very relevant in relation to motivating consumers. 
Tell them, how much their energy bill will be reduced if they make different energy 
improvements in their home 

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr.  K62 Title: Possible outcomes 

Functional 
Requirement 

A possibility to always run at least two scenarios (best case ><worst case) to make a 
realistic span of possible outcomes  

Non-functional 
Requirements 

 

Comment (as the dashboard will never be able to make exact predictions) 

Attributes Need  Very high 

Stability  Stable 

Source  KAL/SEAS 
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5.3.3 Make what-if scenarios to see the potential effects of different initiatives in 
relation to one or more KPI’s 

ID nr.  K63 Title: Maximum capacity curve 

Functional 
Requirement 

Use the maximum capacity curve to illustrate different possible scenarios; which 
initiatives will make the curve steeper and which ones will make it level off. 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr.  K64 Title: District and KPI predictions 

Functional 
Requirement 

Allow the end user choose one area and then predict how it will live up to current 
KPIs (e.g. using extrapolated trend curves) 

Give the end user the opportunity to maintain a KPI and predict various districts 
trend curves 

Give the end user the opportunity to set visual goals e.g. a line in trend curves 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  Stable 

Source  KAL/SEAS 
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5.3.4 Make what-if scenarios to predict development in energy 

ID nr.  K59 Title: Flexibility in the net 

Functional 
Requirement 

Make predictions about the development in net flexibility in different districts: When and 
where can we adjust consumption + how much and what effect will it have 

How far are we from max load on the net in different areas 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very high 

Stability  Stable 

Source  KAL/SEAS 

 

ID nr. K65 Title:  share of green energy 

Functional 
Requirement 

Run different scenarios to show the potential development in the share of energy 
(compared to total energy output)  

Show development in green energy (extrapolation of the trend) combined with 
hypothetical profiles of how the consumption will change 

Non-functional 
Requirements 

 

Comment Note that the electricity production is not expected to match consumption on a district 
level 

Attributes Need  very high 

Stability  stable 

Source  KAL/SEAS 
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5.3.5 Make what-if scenarios to predict development in the distribution of electrical 
vehicles 

ID nr.  K67 Title: Electric vehicles 

Functional 
Requirement 

Show the development in the number of EVs; future trend 

 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  stable 

Source  KAL/SEAS 

 
 

ID nr.  K68 Title: Electric vehicles 

Functional 
Requirement 

Show how the increased number of electric vehicles can affect the consumption of 
energy 

Show when EV should be charged so that they use the largest possible amount of green 
energy  

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  stable 

Source  KAL/SEAS 

 
 

ID nr.  K69 Title: Electric vehicles influence on the electricity grid 

Functional 
Requirement 

Show how an increased number of EVs will influence the load on the electricity grid in 
different areas 

 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very High 

Stability  stable 
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Source  KAL/SEAS 
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6 End-User Requirements and related mock-ups – Eibar 
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6.1 DaaS Platform Profile module 
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6.1.1 Use case 1: How the end user profiles the Street Lighting System  

 

Figure 11: Profile module - Mock up Street attributes definition (EIB) 

ID nr. 1E Title: Street attributes definition 

Functional 
Requirement 

The end user must be able to introduce into the DaaS platform the street attributes 
required to profile the area that will be assessed. The end user must be able to save and 
edit the profiles. 

The attributes could include, among others: 

 Name of the street 

 Type of lamp 

 Type of luminaries 

 Consumption of lamp 

 Number of lamp 

 Type of road and usage 

 Lamppost coordinates 

The DaaS must predict the consumption and investment of this new installation. 
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Non-functional 

Requirements 

The saved and edited profiles must be exported to pdf format files and imported/ exported 
to XML format files. 

The type of lamp and luminary system must be selected from manufacturer´s libraries. 

The platform must be able to be updated with new lighting technologies. 

The platform could have an interface to Street lighting design programs to get investment 
data. 

Comment The way to introduce the lamppost coordinates will be explained in ID nr. [E3] 

Related to Figure 11: Profile module - Mock up Street attributes definition (EIB)  

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 

 

  

  

  

  

   

  

  

 

 

Figure 12: Profile module - Lamppost coordinates (EIB) 

ID nr. 2E Title: Lamppost coordinates 

Functional 
Requirement 

The end user must be able to introduce or upload into the DaaS platform the lamppost 
coordinates that will define the structure of the street. 

Non-functional 
Requirements 

This data must be exported to pdf format files and imported/ exported to XML format files. 

This data could be imported from XML files, or defined by geopositioning applications 
such as Google maps. 
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Comment The mock up must open a new window where the number of lamppost introduced in ID 
nr. [1E] must be shown. 

Attributes 
Need  

Very high 

Stability  
Very high 

Source  
Iker Rodriguez 
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6.1.2 Use case 2: Retrofitting Saving Actions 

 

 Figure 13: Profile module - Retrofitting Saving Actions (EIB)  

ID nr. 3E Title: Selection of street and period of time 

Functional 
Requirement 

The end user must select the name of the street profiled in Street attributes definition 
mock up and the period of time he/she wants to measure.  

Non-functional 
Requirements 

 

Comment Related to  Figure 13: Profile module - Retrofitting Saving Actions (EIB) 

Attributes 
Need  

Very high 

Stability  
Very high 

Source  
Iker Rodriguez 

 

ID nr. 4E Title: Retrofitting action selection 
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Functional 
Requirement 

The end user must check the retrofitting action to perform, being possible to check 1, 2, 3 
or all. These are some of the retrofitting actions identified up to date that will show 
different results in Potential saving rates mock up and Retrofitting support mock up. With 
no check, the window below won´t be available and the action won´t be used to calculate 
savings, ROI and investment. 

When click: 

 Change of lights: The price of lamps/luminaries and price of changing 
lamps/luminaries must be defined by manufacturers´ libraries from their servers. 

 Timing: The user could select the duration of the lights on and their dimming per 
cent. 

 Movement detection: The end user must introduce the flow of people of that 
street. 

 Light sensing: Urb-Grade platform could use historical data from luminosity 
sensors and weather.  

Non-functional 
Requirements 

The flow of people could be introduced by an external files as XML or plain text format 
files, or feed by the data supported by presence sensors.  

Comment These are some of the actions detected during the user requirement analysis, but more 
actions could be discovered during the next tasks analysis. 

Related to  Figure 13: Profile module - Retrofitting Saving Actions (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 
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6.2 DaaS Platform Prediction module 
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6.2.1 Use-case 2: Prediction of consumption 

 

 

ID nr. 5E Title: Prediction of consumption and investment of the new installation 

Functional 
Requirement 

The DaaS Platform must predict the consumption and investment of this new installation. 

Non-functional 

Requirements 

This data must be exported to pdf format files and imported/ exported to XML format files. 

 

Comment The calculation of the consumption and investment must be calculated by the data 
introduced in ID nr [1E] 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 
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6.2.2 Use-case 2: Potential Saving Rates 

 

Figure 14: Prediction module - Potential saving rates mock up (EIB) 

ID nr. 6E Title: Economic and energy savings reports and graphs 

Functional 
Requirements 

The end user must be able to choose one or more different streets for retrofitting 
(Retrofitting Saving Actions mock up), KPIs to be measured and time span. 

Clicking on see data report, the end user must be able to see the same results in non-
graphical format in Retrofitting support mock up. 

Non-functional The end user must be able to export charts to png, bmp, tiff and other formats. 

Comment Related to Figure 14: Prediction module - Potential saving rates mock up (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 
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Figure 15: Prediction module - Retrofitting support mock up (EIB) 

ID nr. 7E Title: Display of the KPIs 

Functional 
Requirement 

The end user must see value of KPIs of different retrofitting actions for the selected areas 
in the retrofitting saving mock up.  

Non-functional 
Requirements 

This data must be exported to pdf format files and imported/ exported to XML format files. 

Comment This requirement will take into account different parameters such as investment required 
to retrofit, predicted savings and return of investment among others. 

Related to Figure 15: Prediction module - Retrofitting support mock up (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 

 

ID nr. 8E Title: Best option to retrofit 

Functional 
Requirement 

The DaaS platform must represent the best option to retrofit. 

Non-functional 
Requirements 

This data must be exported to pdf format files and imported/ exported to XML format files. 

Comment In order to represent the best option to retrofit, the end user must introduce the maximum 
amount that will be able to invest 

Related to Figure 15: Prediction module - Retrofitting support mock up (EIB) 
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Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 



URB-Grade D.2.1-v1.0 End User Requirements 

Page 77 of 122 

6.2.3 Use-case 3: Tracking of the retrofitting actions results 

 

Figure 16: Prediction module - Tracking of the retrofitting actions results mock up (EIB) 

ID nr. 9E Title: Selection of street and retrofitting action 

Functional 
Requirement 

The end user must see the historical energy consumption, the current energy 
consumption (both after taken the retrofitting action supported by the DaaS platform and 
without it), and the predicted energy consumption. 

Non-functional 

Requirements 

 

Comment The end user must select the street and the retrofitting action that was performed. 

The comparison between the current and the predicted consumption will allow knowing if 
the DaaS platform does the prediction properly. 

Related to Figure 16: Prediction module - Tracking of the retrofitting actions results mock 
up (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 
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6.3 DaaS Platform Analysis module 
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6.3.1 Use-case 1: Monitoring of Street Lighting System 

 

Figure 17: Analysis module - Monitoring of Street Lighting System (EIB) 

ID nr. 10E Title: GIS map 

Functional 
Requirement 

The user must be able to see a GIS map and the location of the selected street.  

Non-functional 
Requirements 

 

Comment Related to Figure 17: Analysis module - Monitoring of Street Lighting System (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 

 

ID nr. 11E Title: Profiled street data 

Functional 
Requirement 

The end user must be able to see profiled data of streets, KPIs and the mean, variance, 
maximum, minimum, or each other useful data of streets picking the name.  

Non-functional 
Requirements 

 

Comment Related to Figure 17: Analysis module - Monitoring of Street Lighting System (EIB)  
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Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 

 

ID nr. 12E Title: Historical report 

Functional 
Requirement 

The end user must be able to select a historical report of the selected street KPIs. 

Non-functional 
Requirements 

This data must be exported to pdf format files and imported/ exported to XML format files. 

Comment Related to Figure 17: Analysis module - Monitoring of Street Lighting System (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 

 

ID nr. 13E Title: Colour coding 

Functional 
Requirement 

The end user must be able to see the district with a colour range between red and green 
according to the efficiency ranking. Use iconographic symbols as much as possible.  

Non-functional 
Requirements 

 

Comment Related to Figure 17: Analysis module - Monitoring of Street Lighting System (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 

 

ID nr. 14E Title: Retrofitting actions historic  

Functional 
Requirement 

The end user must be able to see where changes were performed during retrofitting 
actions and link to historical data to compare. 

Non-functional 
Requirements 

This data must be exported to pdf format files and imported/ exported to XML format files. 

Comment Related to Figure 17: Analysis module - Monitoring of Street Lighting System (EIB) 

Attributes Need  Very high 
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Stability  Very high 

Source  Iker Rodriguez 

 

ID nr. 15E Title: Updated data 

Functional 
Requirement 

The end user must know when data has been updated and always provide the last 
version. 

Non-functional 
Requirements 

This data could be imported/ exported to pdf format files and XML format files. 

Comment Related to Figure 17: Analysis module - Monitoring of Street Lighting System (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 

 

ID nr. 16E Title: GIS map events 

Functional 
Requirement 

The end user could see disturbances in the system, road works, accidents, events and 
weather.  

Non-functional 
Requirements 

This data could be imported/ exported to pdf format files and XML format files. 

Comment Related to Figure 17: Analysis module - Monitoring of Street Lighting System (EIB) 

Attributes Need   Very low 

Stability  Very low 

Source  Iker Rodriguez 

 

ID nr. 17E Title: Alarms 

Functional 
Requirement 

The user must be able to configure alarms of increase of consumption. 

Non-functional 
Requirements 

The alarm could be imported/ exported to pdf format files and XML format files. 

Comment Related to Figure 17: Analysis module - Monitoring of Street Lighting System (EIB) 

Attributes Need  Very high 

Stability  Very high 
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Source  Iker Rodriguez 



URB-Grade D.2.1-v1.0 End User Requirements 

Page 83 of 122 

6.3.2 Use case 2: Benchmarking 
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Figure 18: Analysis module – Benchmarking (EIB) 

ID nr. 18E Title: Comparison of Streets KPIs 

Functional 
Requirement 

The end user must be able to compare KPIs of different streets by selecting those 
showing historical and current data. 

Non-functional 
Requirements 

This data must be exported to pdf format files and imported/ exported to XML format files. 

Comment Related to Figure 18: Analysis module – Benchmarking (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 

 

ID nr. 19E Title: Analysis of results by KPI value changing 

Functional 
Requirement 

The end user must be able to see predicted different consumption by selecting different 
KPI´ and changing its values. 

Non-functional 

Requirements 

This data must be exported to pdf format files and imported/ exported to XML format files. 

Comment Related to Figure 18: Analysis module – Benchmarking (EIB) 

Attributes Need   High 

Stability   High 

Source  Iker Rodriguez 
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ID nr. 20E Title: Time selection 

Functional 
Requirement 

The end user could configure the graph time axe for viewing hours, days, weeks or 
months. 

Non-functional 
Requirements 

 

Comment Related to Figure 18: Analysis module – Benchmarking (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 

 

ID nr. 21E Title: KPI visualization 

Functional 
Requirement 

The end user can configure the KPIs or variables showed at the graph in one or more 
axes. 

Non-functional 
Requirements 

 

Comment Related to Figure 18: Analysis module – Benchmarking (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 
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6.3.3 Use case 3: Event identification and analysis 

 

Figure 19: Analysis module – Event identification and analysis (EIB) 

ID nr. 22E Title: Insertion of events 

Functional 
Requirement 

The end user could introduce these events into the system, name, date and location, or 
these events could be introduced into the system by the events page of the website of the 
town hall. 

Non-functional 
Requirements 

This data must be exported to pdf format files and imported/ exported to XML format files. 

Comment These events could be social (concerts, street theatre, etc.) or emergency actions (car 
accidents, fires, etc.). 

Related to Figure 19: Analysis module – Event identification and analysis (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 

 

ID nr. 23E Title: Analysis of events 

Functional The user must see the events that are occurring in the system as well as their influence in 
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Requirement the energy consumption, comparing with historical data in order to measure the savings. 

Non-functional 
Requirements 

This data must be exported to pdf format files and imported/ exported to XML format files. 

Comment This will give to the user an overview of the impact of the events on the district 

Related to Figure 19: Analysis module – Event identification and analysis (EIB)  

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 

 

ID nr. 24E Title: Events information saving 

Functional 
Requirement 

The data of these events must be stored into the system for future enquiries. 

Non-functional 
Requirements 

This data must be exported to pdf format files and imported/ exported to XML format files. 

Comment Related to Figure 19: Analysis module – Event identification and analysis (EIB)  

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 
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6.3.4 Use case 4: Measurement of consumer comfort 

 

Figure 20: Analysis module – Measurement of consumer comfort (EIB) 

ID nr. 25E Title: Opinion of the consumer 

Functional 
Requirement 

The end user must see the opinion of the consumers about the actions taken by the 
Municipality to save energy.  

Non-functional 
Requirements 

 

Comment This opinion will be collected by social networks as twitter and Facebook, the town hall 
web page, or with the device that will record user opinion in situ, and then sended to the 
DaaS Cloud Platform 

Related to Figure 20: Analysis module – Measurement of consumer comfort (EIB) 

Attributes 
Need  

High 

Stability  
High 

Source  
Iker Rodriguez 

 

ID nr. 26E Title: Dissemination of the results 

Functional 
Requirement 

The consumer could be able to see the actions taken by the Municipality to reduce 
consumption of street lighting in a public website. 
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Non-functional 
Requirements 

 

Comment The dissemination of the results could be performed: 

 Through the website,  

 Or even in case private users use the DaaS platform they could have a low 
profile to see the Monitoring of Street Lighting System. 

Related to Figure 20: Analysis module – Measurement of consumer comfort (EIB) 

Attributes Need  Very high 

Stability  Very high 

Source  Iker Rodriguez 
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7 End-User Requirements and related mock-ups – Barcelona 
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7.1 DaaS Platform Profile module (BCN) 
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7.1.1 Use-case 1: How APEI and AGIC users could profile street shops 

 

Figure 21: Profile module (BCN) 

ID nr. 1B Title: Create new complete consumers 

Functional 

Requirement 

APEI and AGIC must be able to introduce into the DaaS platform new complete 
consumers. The end-user must be able to save, delete and edit consumer’s profiles. 

The saved and edited complete consumers could be imported/ exported to XML format 
files. 

Non-functional 

Requirements 

The saved and edited complete consumers could be exported to plain text format files, 
excel or access files. 

Comment The profile module must show the complete consumers uploaded in a GIS map. If the 
user select a facility a summary of the consumer’s personal details and a current 
consumption curve appear.  

The complete consumers will be the ones that have current data (energy meters, 
temperature, etc.).At the first stage, all the consumers will be complete consumers 
(electricians’ facilities). 

Attributes Need  Very high 

Stability  Very high 

Source  APEI 
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Figure 22: Profile module – data input (BCN)  

ID nr. 2B Title: Create new basic consumers 

Functional 

Requirement 

APEI and AGIC must be able to introduce into the DaaS platform new basic consumers. 
The end-user must be able to save, delete and edit basic consumers. 

The saved and edited basic profiles could be imported/ exported to XML format files. 

Non-functional 

Requirements 

The saved and edited basic profiles could be exported to plain text format files, excel or 
access files. 

Comment The basic consumers will be the ones that have statistics or/and survey data and don’t 
have current data. Then it could be more complete as more information is obtained. 

Attributes Need  Very High 

Stability  High 

Source  APEI 

 

ID nr. 3B Title: Add activities to profiles. 

Functional 

Requirement 

The end user must be able to introduce (or delete) activities into an existing consumer. 

The activities have to be defined in each type of profile. 

Non-functional Each activity has several variables (W, lm/W, equipment’s model, comfort level, etc.). 
These variables could be auto-filled by statistic data or manual filled  
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Requirements If the consumer’s activity’s variables change the end user could record these changes in 
order to study in the future how the changes affect in the energy consume. 

Comment  

Attributes Need  Very High 

Stability  High 

Source  APEI 

 

ID nr. 4B Title: Add current data 

Functional 

Requirement 

APEI and AGIC must be able to configure new smart meters in each consumer. 

The DaaS platform must obtain periodically the smart-meters energy data. 

Non-functional 

Requirements 

The DaaS platform must be compatible with the multiple models of smart meters. 

The DaaS platform’s database should accept sub-metering structure. 

Comment  

Attributes Need  High 

Stability  Medium 

Source  APEI 
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7.1.2 Use-case 2: how to choose the survey data depending on the report purpose 

ID nr. 5B Title: Load different surveys data 

Functional 

Requirement 

APEI and AGIC must be able to load predefined survey data from different sources to 
filled the consumer’s fields. Later, the geographical boundaries will be defined. 

Non-functional 

Requirements 

 

Comment APEI and AGIC must choose their electricians survey data when they want to see their 
associates’ consumption. However they must choose the municipality general shop 
survey to request general grants. All this survey must be imported at the profile module. 

Attributes Need  High 

Stability  High 

Source  APEI 
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7.1.3 Use-case 3: how to create or update energy saving measures 

ID nr. 6B Title: Create or update energy saving measures. 

Functional 

Requirements 

The user must be able to create or update energy saving measures introducing the 
energy consumption change. This use-case will have the requirements described 
previously: 3B and 5B. 

Non-functional 

Requirements 

 

Comment The purpose of this requirement is while new saving measures appear, the user could 
include them in the DaaS platform. This could be solved at the profile module where it 
should be the option to edit formulas in the details of an activity .Later at the prediction 
module the end used could select the new saving measure. 

E.g. install a programmed night contactor will reduce to cero the night energy 
consumption. 

E.g. A new model of lighting has come to the market that it hasn’t existed yet. The user 
should be able to enter its characteristics in order to simulate a new scenario. 

Attributes Need  Medium 

Stability  Medium 

Source  APEI 
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7.2 DaaS Platform Analysis module (BCN) 
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7.2.1 Use-case 4: Benchmarking 

 

Figure 23: Analysis module – colour caption (BCN) 

ID nr.7B Title: Choose consumers to study 

Functional 

Requirements 

APEI and AGIC must be able to choose different consumers in order to identify best and 
worst practices (benchmark). 

Non-functional 

Requirements 

The menu selection should be next to the map or chart. The map or chart should change 
quickly. 

Comment E.g. maybe in the pilot some of the street shops will have a little repository. APEI would 
like to study only these facilities. 

Attributes Need  Medium 

Stability  Medium 

Source  APEI 

 

ID nr. 8B Title: Choose activities to study 

Functional 

Requirements 

APEI and AGIC must be able to choose different activities (lighting, AC, computers, etc.) 
to make a benchmark. 
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Non-functional 

Requirements 

The menu selection should be next to the map or chart. The map or chart should change 
quickly. 

Comment With this requirement they can study the different lighting, air-conditioning, etc. 
separately. The user also can choose groups of activities or general power consumption 
vision. 

Attributes Need  High 

Stability  Medium 

Source  APEI 

 

ID nr. 9B Title: Choose KPIs to study 

Functional 

Requirements 

APEI and AGIC must be able to choose different KPIs to make a benchmark. 

Non-functional 

Requirements 

The menu selection should be next to the map or chart. The map or chart should change 
quickly as the selected options. 

The user could configure the KPIs or variables shown at the graph in one or more axis. 

Comment This requirement allows studying consumers (lighting, air-conditioning, etc.) in different 
ways and detect different energy problems (€/m2, €/workings hours). 

Attributes Need  Very high 

Stability  Very high 

Source  APEI 

 

ID nr. 10B Title: Colour caption (analysis module)  

Functional 

Requirements 

The map must show the street shop with a colour range according to the KPIs, activities 
and the consumers selected. 

Non-functional 
Requirements 

 

Comment It must be easy to view the map with the different KPIs selected in a wide range of 
colours well differentiated. The user should be able to concentrate/desegregate zones 
with zoom in and zoom out.  

Attributes Need  High 

Stability  Medium 

Source  APEI 

 

ID nr. 11B Title: Map view of the KPIs selected with the best and/or worst consumers 
(ranking). 
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Functional 

Requirements 

The user can make a filter and only view at the map the best or/and the worst cases of 
the options selected (KPI’s, consumers and activities) 

Non-functional 

Requirements 

The ranking should have options like the number of consumers to show in the ranking, 
and if they are the highest or lowest consumers of the KPI selected. 

Comment This requirement allows studying the best or the worst practices of wide range of 
consumers. 

Attributes Need  Medium 

Stability  Medium 

Source  APEI 

 

 

Figure 24: Analysis module – fast statistic information of each consumer (BCN) 

ID nr. 12B Title: Fast statistic information of each consumer (analysis module) 

Functional 

Requirements 

When the user picks a colour zone or one consumer at the map, the end user can view 
the KPIs of the entire coloured zone (mean, variance, maximum, minimum, and other 
useful data). 

Non-functional 

Requirements 

The end-user should be able to change the predetermined information shown. 

Attributes Need  High 

Consumption/m2 : 20kWh/m2 /month 
Mean : 20 kWh/m2 /month      
Min: 15 kWh/m2 /month      
Max: 31 kWh/m2 /month      
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Stability  Very high 

Source  APEI 

 

ID nr. 13B Title: Export analysis of data and options selected. 

Functional 

Requirements 

The user can export all the consumers with its KPIs and activities selected. 

Non-functional 

Requirements 

The user can export to Excel or PDF. 

Comment This practice make possible to study why the best street shops consume less energy 
and why worse street shops consume more energy. 

Then the end user could work with the data exported. 

Attributes Need  High 

Stability  Medium 

Source  APEI 
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7.2.2 Use-case 5: deep analysis of one street shop or region 

 

Figure 25: Analysis module – deep analysis of one street shop or region (BCN) 

ID nr. 14B Title: Access to current data graphs. 

Functional 

Requirements 

When the user has selected a street shop or colour region he could go to current data 
graphs. 

Non-functional 

Requirements 

The solution could have a tab of chart options. 

Comment APEI and AGIC must be able to study current data and statistic and discover energy 
problems or inefficient in the analysis module. The current data has much more 
information to make energy advises. 

Attributes Need  Medium 

Stability  Medium 

Source  APEI 

 

ID nr. 15B Title: Select chart options 

Functional The user can configure some chart options depending on the KPIs selected and the 
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Requirements scale. 

Non-functional 

Requirements 

The user can configure the parameters of the axis, like max and min, colours, etc. 

Comment e.g. if is selected time in the horizontal axis, the end user could select the scale (years, 
months, weeks, days, hours…) and the max and the min 

Attributes Need  Medium 

Stability  Medium 

Source  APEI 

 

ID nr. 16B Title: Current data benchmarking (analysis module) 

Functional 

Requirements 

When the user has selected a street shop or colour region, the user must see the 
statistic’s distribution of the KPI selected and the situation of the selected with the 
current data (media, maximum and minimum). 

Non-functional 

Requirements 

 

Comment  

Attributes Need  Medium 

Stability  Medium 

Source  APEI 

 

ID nr. 17B Title: Enter events 

Functional 
Requirement 

The end user must be able to register events related them to facilities and activities 
affected. Also, their duration has to be recorded. 

The events must be stored for future analysis and predictions 

Non-functional 
Requirements 

The user can export all the events. 

Comment  

Attributes Need  High 

Stability  Medium 

Source  Fenie Energia 
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7.3 DaaS Platform Prediction module (BCN) 
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7.3.1 Use-case 6: potential savings rates of each consumers and savings measures 

 

Figure 26: Prediction module (BCN) 

ID nr. 18B Title: Make different scenarios. 

Functional 

Requirements 

APEI and AGIC must be able to simulate and save different scenarios with KPIs, 
consumers, activities and savings measures to compare them with the current situation. 
This requirement is a combination of the requirements 8B, 9B and 10B but with the 
different scenarios created in the prediction module. 

The end-user must be able to add, edit or delete changes in each scenario. 

The user can export the scenarios (with their characteristics). to XML format files 

Non-functional 

Requirements 

The user should load scenarios from the analysis module and then they could make 
some changes and evaluate them.  

The user can export the scenarios (with their characteristics) to Excel. 

Comment The changes could be saving measures or consumers’ variables.  

Attributes Need  Very high 

Stability  High 

Source  APEI 

 

ID nr. 19B Title: Select base time. 
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Functional 

Requirements 

The user must be able to select the historic data time used to predict consumption. 

Non-functional 

Requirements 

 

comment E.g. The end-user could decide to use all 2012 or only December to suit the prediction 
module algorithm. 

Attributes Need  High 

Stability  High 

Source  APEI 

 

ID nr. 20B Title: Select prediction time 

Functional 

Requirements 

The user must be able to configure prediction time wanted. 

comment E.g. The end-user could decide to predict a complete year or only a month. 

Attributes Need  High 

Stability  High 

Source  APEI 

 

ID nr. 21B Title: Fast statistic information of each facility (prediction module) 

Functional 

Requirements 

When the user picks a colour zone or one facility at the map, the end user can view the 
potential saving and the prediction precision (this will be designed and developed later) 
estimated of the scenario selected. Similar to the requirement 12B, but in this case is the 
prediction module. 

Non-functional 

Requirements 

 

comment This requirement allows a fast diagnostic if it’s required by a consumer. 

Attributes Need  High 

Stability  Very high 

Source  APEI 

 

ID nr. 22B Title: Colour caption (prediction module) 

Functional 

Requirements 

The map shows the street shops in a colour range between grey and red according to 
energy potential savings of predicted scenario. 

Similar to the requirement 10B, but in this case is the prediction module. 
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Non-functional 

Requirements 

 

comment It must be easy to see what zones have more potential savings and 
concentrate/desegregate colours with zoom in and zoom out. We choose grey colour 
because the shops without potential savings don’t have interest. 

Also it could show different rates of energy potential savings, e.g. € potential saving/m2 
or € potential saving/ workers 

Attributes Need  High 

Stability  Medium 

Source  APEI 

 

ID nr. 23B Title: Map view of the best energy potential savings (ranking). 

Functional 

Requirements 

The user can make a filter and only view at the map the best energy potential savings 
with the options selected (consumers and activities) 

Non-functional 

Requirements 

The ranking should have options like the number of consumers to show in the ranking. 

Comment This visual help could be useful to investigate where are the best shops to advise and try 
the savings measures scenario. 

Attributes Need  High 

Stability  High 

Source  APEI 

 

ID nr. 24B Title: Export report of the predicted scenario 

Functional 

Requirements 

The user can export the predicted scenario with the consumers, their potential savings 
and their contact data. 

This report should have a selection options in order to select the information to export to 
XML format files 

Non-functional 

Requirements 

The user can export to Excel or PDF. 

Comment This practice make possible to focus business actions in the most possible success 
cases. 

Attributes Need  High 

Stability  Medium 

Source  APEI 
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7.3.2 Use-case 7: deep prediction of one street shop or region 

 

Figure 27: Prediction module – deep prediction of one street shop or region (BCN) 

ID nr. 25B Title: “self-benchmarking.” 

Functional 

Requirements 

The end user must simulate a past scenario and compare it with a real past 
consumption data in order to evaluate energy saving measure or the prediction module. 

Non-functional 

Requirements 

 

Comment APEI and AGIC must be able to certificate that the energy saving measures are correctly 
installed and running or what saving measure is the best for a specific consumer 
(prediction module). 

E.g. the user wants to know if a saving measure has worked correctly the last year. This 
saving measure was installed the 1st of January of 2012, so the user predict the 
consumption of 2012 (the whole year) with the base time of 2011, and compare it with 
the real consume of 2012. The difference between the predicted scenario and the real 
data recorded shows if the saving measure is correctly installed.  

E.g. the user wants to know if the prediction module works correctly and compares the 
prediction of 2012 (based in 2011 consumption data) with the real recorded time. 

Attributes Need  High 

Stability  High 
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Source  APEI 
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7.3.3 Use-case 8: how to estimate the new energy saving measure costs 

ID nr. 26B Title: estimates the costs of new energy saving measures 

Functional 

Requirements 

The user must be able to estimates the cost of new energy saving measures. This use-
case will have the requirements described previously: 2B, 4B, 5B, 7B, 8B, 13B, 14B, 
15B, 18B, 19B and 20B. 

Non-functional 

Requirements 

 

Comment The user should be able to create formulas (easy parameters predefined) with the URB-
Grade database. E.g., change to A class air conditioning cost X€/m2 or a night contactor 
cost X€ for each street shop. 

Attributes Need  Very low 

Stability  Low 

Source  APEI 
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7.3.4 Use-case 9: how to build grant scenarios and reports  

 ID nr. 27B Title: Report comparison between the current scenario and the predicted scenario  

Functional 
Requirement 

APEI and AGIC must be able to create easily a report with the compared scenarios, the 
graphs and the map of them. 

The information shown must have the economics information such as: 

 invest of the saving measures 

 ROI 

 number of cases solved with them 

 money saved with them 

The end user must be able to add map and information to one report.  

Non-Functional 

Requirements 

The user can export the report to word or PDF. 

Comment APEI and AGIC must build grant scenarios and make reports and later they AGIC could 
request grants.  

E.g. when the prediction module shows a scenario with a determinate zoom, the user 
could save and choose data showed in each colour region (€ saving, costs, ROI, etc.). 
Or they can choose to include a ranking table in the report. 

Attributes Need  Very high 

Stability  High 

Source  APEI and AGIC 
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7.3.5 Use-case 10: APEI and AGIC training strategy 

ID nr. 28B Title: Ranking of saving measures needed 

Functional 

Requirements 

APEI and AGIC must be able to create easily a report with the compared scenarios 
(current scenario vs. saving measure X scenario) the graphs and the map of them. 

The information shown must have the economics information such as: 

 Investment of the saving measures 

 ROI 

 Number of cases solved with them 

 Number of electrician’s involved 

 Amount of money saved with them 

 Comfort compromise 

 Comfort level 

AGIC and APEI must be able to save this report and export it. Later APEI and AGIC 
could compare all the saving measures and decide what saving measure is the most 
interesting for training the electricians. 

Non-functional 

Requirements 

 

Comment  

Attributes Need  High 

Stability  Medium 

Source  APEI and AGIC 
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7.3.6 Use-case 11: increase electrician’s business 

 

Figure 28: Analysis module - data selection: clients’ information or all the consumers (BCN) 

ID nr. 29B Title: Select the data shown (all consumers or the electrician’s clients). 

Functional 

Requirements 

In the analysis module, the electricians must be able to select if they want to see only 
their clients’ information, or all the consumers data  

Non-functional 

Requirements 

 

Comment e.g. If the electricians are studying consumers with bad efficiency ranking in the same 
district to install saving measures, it could be interesting to study only their clients or 
their clients contrasted with the whole district. 

Attributes Need  Low 

Stability  Low 

Source  APEI and consumers or electricians 

Consumption/m2 : 20kWh/m2 /month 
Mean : 20 kWh/m2 /month      
Min: 15 kWh/m2 /month      
Max: 31 kWh/m2 /month      
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8 Appendix 
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8.1 The seven scenarios that Kalundborg used as mind triggers 

Below you will find descriptions of the seven scenarios that Kalundborg used as mind triggers for 
their workshops. 

1. Energy renovation (KAL) 

How can the DaaS platform be used for determining where it would be most beneficial to implement energy renovations. 
In what district of the city and what initiatives should be taken to achieve maximum effect (heating system >< insulation).   

Decision to be made based on DaaS: What should be renovated and where? 

2. Urban development (KAL) 

How can the DaaS platform be used for simulating what effect initiative X would have in district Y? What happens if an 
existing urban district is to be retrofitted? See current consumption and prospective consumption with a new type of 
building (e.g. low-rise dense housing, sports arena, iron foundry, park, etc.). How would this impact on the flow in other 
districts of the city? Test different scenarios to find out how to adapt the system at the least possible inconvenience to the 
rest of the city.  

Decision to be made based on DaaS: What should be built and where?  

3. Demonstratorium (KAL) 

How can the DaaS platform be used as a demonstratorium (showroom) of all the energy initiatives launched in our 
municipality, and thus act as a dissemination tool in relation to citizens and “energy tourists”. Possibility of providing an 
insight into what we do in a clear and easy way.  

Decision to be made based on DaaS: Where can we improve? 

4. End User dialogue tool (SEA) 

How can the DaaS platform be used for motivating consumers to lower their energy consumption? Both private 
consumers and public institutions. What should be displayed? And how? 

Decision to be made based on DaaS: What is my profile as an energy consumer compared to the benchmark profile and 
what can I do to save energy and obtain savings on my electricity bill? 

5. Green energy (SEA) 

How can the DaaS platform be used in the work on sustainable energy, and to whom is this relevant (grid >< customers). 
How can the DaaS platform be used for getting an overview of the share of sustainable energy? 

Decision to be made based on DaaS: When should I as an energy consumer use energy to make sure that I use as 
much sustainable energy as possible? 

6. Grid performance (SEA) 

How can the DaaS platform be used for making projections of the grid load in different districts? Performance in relation 
to selected KPIs?  

Decision to be made based on DaaS: Where and how much does the grid have to be upgraded? 

7. Electrical Vehicle (SEA) 

How can the DaaS platform be used as a tool for promoting the use of electric vehicles and/or to avoid grid extensions in 
areas with a large amount of EV’s? E.g. find out where it would be more efficient (in terms of grid load) to put up charging 
stations, or to work on user profiles in areas where people are most likely to buy electrical vehicles.  

Decision to be made based on DaaS: Where should the charging stations be placed, and what charging model should be 
used to ensure optimal grid performance? 
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8.2 Additional end user requirements from Kalundborg 

Below you will find the end user requirements that were produced during idea generation in the workshops 
in Kalundborg, but were later on removed from the main document due to prioritisation and narrowing 
down of the focus. Keeping these end user requirements in an appendix will allow us to consider them in 
later stages of the project or after the project has been terminated. 
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8.2.1 DaaS Platform Profiling Module 

ID nr. K23 Title: Keep track of disturbances in the supply networks 

Functional 
Requirement 

Show disturbances in the system: road works, leakage etc. + who are affected 
by them, and how long will they last – status of the problem 

Record problems and show whether they are out-dated or should be taken into 
account – e.g. where and how often the consumers are affected by power 
outage (e.g. to get an overview of which areas have many outages) 

Log the changes that arise due to interruptions in the system 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Low 

Stability   

Source  KAL/SEAS 

 

ID nr. K25 Title: Give a visual overview of the state of the networks 

Functional 
Requirement 

Give a quick, visual overview of problem areas/ complaints 

Give a quick, visual overview of capacity or limitations in a system 

Give a quick, visual overview of loss and overflow in a system 

Could show non-accounted consumption 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Low 

Stability   

Source  KAL/SEAS 

 

ID nr. K48 Title: Assess the yield of green technologies 

Functional 
Requirement 

Show whether the green technology (e.g. heating pumps, or solar panels) is 
economically profitable for the private consumer  

Non-functional 
Requirements 

 

Comment Eg show impact on their bill (what they will have to pay next year) to motivate them to 
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make “green energy” changes 

 

Attributes Need  Very low 

Stability   

Source  KAL/SEAS 
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8.2.2 DaaS Platform Analysis Module 

ID nr. K42 Title: Compare different types of consumption 

Functional 
Requirement 

Allow the end user to compare different types of consumption to get an 
overview of the total consumption of a district or a single cadastral 

Non-functional 
Requirements 

 

Comment e.g. compare water consumption with the consumption of waste water or 
compare water consumption with water outflow and rain water sewage 

Attributes Need  Very low 

Stability   

Source  KAL/SEAS 

 

ID nr. K47 Title: Compare the share of decentralised green electricity to the overall grid 
performance  and capacity 

Functional 
Requirement 

The end user should be able to compare the share of decentralised  electricity 
with the overall grid performance to see if the overall grid performance 
decreases when the share of decentralised  electricity increases.  

Where can we afford (from a net perspective ) to increase the share of 
decentralised green electricity 

Non-functional 
Requirements 

 

Comment quality = stable voltage  

green energy = unstable voltage 

Might not be possible to get data 

Attributes Need   

Stability   

Source  KAL/SEAS 

 

ID nr. K49 Title: Green energy capacity 

Functional 
Requirement 

Show the local green energy production capacity in relation to the expected 
consumption. 

Non-functional 
Requirements 

 

Comment Might not be possible to get data 
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Attributes Need   

Stability   

Source  KAL/SEAS 
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8.2.3 DaaS Platform Prediction Module 

ID nr. K51 Title: Help balance consumption with production 

Functional 
Requirement 

Demand management: Can SEAS offer the supplier to turn down or increase the 
consumption in certain areas (energy partner aggregation model)  

Make it possible for the end user to get an overview of when and how much the 
consumption in selected types of buildings or appliances can be turned down or 
increased 

Non-functional 
Requirements 

 

Comment Balance consumption >< production; The possibility of turning off certain charging 
stations yields a flexibility – where and when should we turn on/off 

Attributes Need  low 

Stability   

Source  KAL/SEAS 

 

ID nr. K55 Title: Weather forecast, green energy and consumption 

Functional 
Requirement 

Coordination with weather forecasts to estimate how much green energy will be 
produced  and how the energy consumption will be affected 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Very low 

Stability   

Source  KAL/SEAS 

 

ID nr.  K61 Title: Warnings 

Functional 
Requirement 

Show warnings based on resource flow in different scenarios “if you do as you 
plan, the network in its current state will not be able to support it”  

Non-functional 
Requirements 

 

Comment (will allow the user to consider what should be prioritized; should the change be forgone 
or should the network be reconditioned) 

Attributes Need  Very low 

Stability   
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Source  KAL/SEAS 

 

ID nr.  K66 Title: Balance consumption to match green energy 

Functional 
Requirement 

Run scenarios to suggest how we can adjust consumption, so it matches the level of 
green energy produced in different areas 

Balance consumption and production: show the potential effects of turning something off 
(e.g. certain charging points) to see when and where we should turn off 

Non-functional 
Requirements 

 

Comment It is not plausible to expect energy to only be produced locally and fit local consumption 

Attributes Need  Medium 

Stability   

Source  KAL/SEAS 

 

ID nr.  K70 Title: Energy regulations 

Functional 
Requirement 

Let the user pick out an environmental plan and assess whether the municipality 
will live up to it – or what changes they could make to meet the requirements of 
the plan. 

Give a prediction of the issues that will need to be solved in order to live up to 
legal requirements about reducing energy consumption 

Non-functional 
Requirements 

 

Comment  

Attributes Need  Low 

Stability   

Source  KAL/SEAS 

 

 

 


