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EXECUTIVE SUMMARY 
 

Deliverable 2.1 describes and compiles the results of the first task of WP2. This task deals with generation of 
requirements for the different products to be developed in the CROSSBOW project. 

The requirements definition has been a joint effort made by all the crossbow partners. The way to organize 
this cooperative and distributed work has been to use an Agile Model Driven Methodology, that helps 
building and refining the set of requirements iteratively, so that we always have a consistent set of 
requirements that is enhanced on each iteration. The methodology is described in section 3 of this document. 

The inception of the requirements definition was a brainstorm among all the partners during the project kick-
off in Bulgaria. Then those initial requirements were inserted in the VOLERE tool. This web tool assisted us in 
the iterative requirements definition process. During the following weeks different iterations were 
conducted with this sequence of actions. 

All partners add new requirements or edit theirs. 

Aƭƭ ǇŀǊǘƴŜǊǎ ǊŜǾƛŜǿ ǘƘŜ ƻǘƘŜǊ ǇŀǊǘƴŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ƛŘŜƴǘƛŦȅ ƻōƧŜŎǘƛƻƴǎΣ overlappings and 
inconsistencies on them. 

All partners review the problems identified in its requirement by other partners and eventually change the 
requirements, delete them or add new ones. When the editor of the requirement considers that the problem 
identified have been properly addressed, it marks the problem as preliminarily solved. 

The partners that have identified problems in the requirements review those marked as preliminarily solved 
and assess that they are actually solved (double check, the identification of the problem and the owner of 
the requirements should accept the correction). 

When all problems are properly addressed, the iteration is marked as finished and the next one starts in step 
1 again. 

Through this mechanism a set of requirements have been identified for the 9 CROSSBOW products. In 
addition to the product-based requirements, project-wide architectural and general requirements have been 
identified. 

The requirements are presented in section 5 of this document. As described in the Agile Model Driven 
Methodology (section 3), the requirements are not closed at this point, but will run in parallel to the Agile 
development, so that new requirements will be added or changed as the developments evolves. The current 
set of requirements could be considered as the first consistent set of requirements to go on with the 
architecture definition and development. Changes in the set of requirements will be reported in next product 
development deliverables. 
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1 INTRODUCTION 

1.1 SCOPE OF THE DOCUMENT 

At the time this document is written, CROSSBOW project is in the analysis phase, which is a previous required 
step before starting the development and deployment. This analysis phase has been divided in 3 documents: 

- D2.1: Project requirements definition. 

- D2.2: Uses Cases, scenarios and KPI identification. 

- D2.3: Demo cluster formal analysis. 

This document describes the requirement for the different CROSSBOW products. The requirements have 
been generated during the first months of the project with the collaboration of both technical partners and 
end users. 

The requirements presented in the document depict the initial version of the requirements obtained before 
the developments and deployments starts, but these requirements will not be closed after the analysis phase 
is over. During the development phase, Agile methodology will be followed not only for the iterative 
development but also for the iterative detailed modelling. 

The next documents associated to the development of the tools will also include the new version of the 
requirements identified and described during the iterative analysis and development. 

1.2  ADOPTED METHODOLOGY 

The methodology followed for capturing the initial requirements is described in section 3 of this document.  

1.3 STRUCTURE OF THE DOCUMENT 

In section 2, the main CROSSBOW objectives are summarized, to help understanding the functionalities 
associated to the different products and the requirements they have 

Section 3 describes the methodology followed to obtain the initial requirements. Also, the Agile Model driven 
methodology that will be used in the project is described. In this section the Volere methodology is also 
described. This methodology and a tool specifically developed linked to this methodology will assist in the 
initial definition of the requirements and in the iterative definition and refinement of requirements in the 
next phases of the project. 

In section 5 the requirements per product are presented. Each product is briefly described and then the list 
of requirements is presented. 

Finally, in section 6 some conclusions are presented to the document. 

  



 

 

 

 

D2.1 CROSSBOW project requirements definition  10 

CROSS BOrder management of variable renewable energies 
and storage units enabling a transnational Wholesale market 

 

2 CROSSBOW OBJECTIVES 

CROSSBOW project aims at demonstrating a number of different, though complementary, technologies, 
offering Transmission System Operators (TSOs) higher flexibility and robustness through: 1) A better control 
of exchange power at interconnection points; 2) new storage solutions ς distributed and centralized-, offering 
ancillary services to operate Virtual Storage Plants (VSP); 3) better ICT and Communications -e.g. better 
network observability, enabling flexible generation and Demand Response (DR) schemas; 4) the definition of 
a transnational wholesale market, proposing fair and sustainable remuneration for clean energies through 
the definition of new business models supporting the participation of new players ς i.e. aggregators - and the 
reduction of costs. 

Towards this objective, the project will develop a set of technological solutions packaged within 9 different 
interoperable products, each of them providing different functionalities to different actors. 

These products will be used in specific ways by the different actors in order to implement the use cases 
covering the functionalities proposed by the project. These use cases are grouped in High Level Use cases 
clusters (HLUs) and described in the deliverable D2.2 [1]. 

For the identification of the scope and functionalities of the software products, the most accepted 
methodology is the definition of system requirements. Requirements Definition is an art and a science [2]. It 
requires analysts to work very closely with customers and to draw on their communication and technical 
skills to surface underlying business needs that might be addressed by a system solution. 

The complete set of requirements and their priority will be refined in next stages of the project, with inputs 
from demonstrators and from the development of the applications, thus some requirements will be 
enhanced, discarded or adapted. The methodology for the generation of the requirements in CROSBOW is 
described in next section. 

3 METHODOLOGY 

This section gives and overview of the methodological approach followed within CROSSBOW, in order to 
specify the requirements needed for achieving the project objectives. 

3.1 AGILE METHODOLOGY 

In the CROSSBOW description of work [3] , an iterative integration cycle has been defined where unitary-
tests of the different products of the project results will be assessed. A first version of each of the 8 solutions 
will be first delivered (until month 24) to be tested in laboratory conditions (until month 26). This will serve 
to identify on-the-fly deviations from the original specifications. To support this activity, the consortium will 
follow a use-centric approach, keeping the end-user (i.e. TSOs and energy producers) mainly in the loop at 
all times, an Agile implementation plan will be implemented, with monthly sprints to exchange with the end 
users the advances of the integration, capturing their feedback and ensuring that the final results will be as 
close as possible to their requirements and needs. 

Agile is a time boxed, iterative approach to software delivery that builds software incrementally from the 
start of the project, instead of trying to deliver it all at once near the end. It works by breaking projects down 
into little bits of user functionality called user stories, prioritizing them, and then continuously delivering 
them in short few week cycles called iterations. [4] 
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Figure 1: Difference between traditional one-off and Agileô s continues activities 

The main difference between traditional and Agile methodologies is the fact that in traditional methodologies 
the different stages (analysis, design, code and test) generally finishes before the next one can begin. There 
is also typically a stage gate between each; for example, requirements must be reviewed and approved by 
the customer before design can begin. On the other hand, Agile methodology is iterative, and in each 
iteration all the stages are considered, but with a limited scope (a subset of the required functionalities). This 
emphasizes the rapid delivery of parts of the applications and thus the end user can provide feedback and 
assess the validity of the application very soon. 

 

Figure 2: Agile cycles 

For the application of the methodology in CROSSBOW, the end-users have been grouped in clusters, 
corresponding to the HLU, in order to validate and demonstrate the project results in the field. Each HLU, 
which may involve more than one result, will be in this way validated by many end users. 

The Agile iterations will continue during the second integration cycle (until month 31). In this second iterative 
cycle, feedback from the first iteration and the different sprints will be used to refine the solution and 
introduce improvement suggestions from end-users and other stakeholders. 

Once again, for the large deployment at the cluster sites, an iterative and scalable approach will be adopted, 
following the pre-trial phase in laboratory, the innovation cycles will conclude with a system integration 
phase at each of the demo clusters (month 27 to month 32). This preliminary deployment phase will serve to 
have a first testing demonstration activities in the field. In this way, it will be possible to check first the core 
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functionalities of each of the CROSSBOW results, before the final round of trials from month 37 to month 48 
(total duration of trials, 18 months). 

 

Figure 3: CROSSBOW Integration cycles 

Despite the agile methodology and the full involvement of end-users in all phases in the project, it is also 
necessary to programme major checkpoints to analyse level of progress at project level, and introduce 
corrective actions if necessary. Thus, 3 main progress checkpoints have been defined where the achievement 
indicators will be evaluated.  

3.2 REQUIREMENT DEFINITION IN AGILE MODEL DRIVEN METHODOLOGY 

There is a lot literature on Agile methodology and its comparison with traditional methodologies [4], [5]. In 
this document we will focus on the requirements and how they are handled in the Agile methodologies. 

The Agile Model driven methodology (AMDD) [6] is the agile version of Model Driven Development (MDD). 
MDD is an approach to software development where extensive models (including requirements, detailed use 
cases and UML diagrams) are created before source code is written. A primary example of MDD is the Object 
Management Group (OMG)'s Model Driven Architecture (MDA) standard. With MDD a serial approach to 
development is often taken, MDD is quite popular with traditionalists, although newer variants shows it is 
possible to take an iterative approach with MDD. The difference with AMDD is that, instead of creating 
extensive models before writing source code, the user creates agile models which are just barely good 
enough that drive ǳǎŜǊǎΩ overall development efforts. AMDD is a critical strategy for scaling agile software 
development beyond the small, co-located team approach that we saw during the first stage of agile 
adoption. 

Many project teams using MDD run into trouble when they try to define all of the requirements upfront, 
often the result of a misguided idea that developers will actually read and follow what the requirements 
document contains [7]. The reality is that the requirements document is usually insufficient, regardless of 
how much effort goes into it, the requirements change anyway, and the developers eventually end up going 
directly to their stakeholders for information anyway (or they simply guess what their stakeholders meant). 
Projects using Agile modelling methodologies save the time of writing detailed requirements analysis 
documents because they will eventually change.  

Other feature of the Agile modelling methodology is the fact, that it is especially suitable for changing 
requirements, whenever there is uncertainty about what is the best solution, and when it is important to be 
able to change quickly. The changes and uncertainties that may affect CROSSBOW relate to markets, 
legislation, technology, requirements, resources and time. 

The Agile modelling process is depicted in the figure below: 

 

M17 M18 M19 M20 M21 M22 M23 M24 M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 M37 M38 M39 M40 M41 M42 M43 M44 M45 M46 M47 M48

Integration Cycle 1 MS5 MS7

Integration Cycle 2 MS7 MS10

Monthly sprints MS5 MS10

Pre-trial Phase MS6 MS9

Trial Phase MS9 MS11 MS12 MS14
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Figure 4: Agile modelling process [6]  

In the initial envisioning stage two main sub-activities are identified: initial requirements envisioning and 
initial architecture envisioning. These are done during Inception (or iteration 0 in Agile terminology). 

The requirements envisioning performed early in the project are used to help come to a common 
understanding as to the scope of what users are trying to accomplish. The goals at this point are to identify 
the business goals for the effort, develop a common vision, and swiftly identify the initial requirements for 
the system at a high-level. It is not needed to write a lot of documentation at this point, instead the details 
are later during development cycles in model storming sessions and via real tests.  

The goal is to understand the requirements at a high-level, it isn't to create a detailed requirements 
specification early in the lifecycle, a traditional practice referred to as "Big Requirements Up Front" (BRUF) 
which proves to be very risky in practice (traditional theory is that BRUF is a best practice, but experience 
shows otherwise) [6], [8]. 
The type of requirements captured at the inception phase are: 

- Usage model requirements, that enable user to explore how other users will work with the solutions. 

- User interface requirements, that describes how information should be presented to users. 

- Technological requirements. Some requirements may be imposed at the very beginning based on 
the existing infrastructure and assets the solutions have to interface with. 

The initial requirements for CROSSBOW were identified in a workshop held during the project kick-off in 
November 2017. In this workshop the project partners (including end users) went through a άǊŜǉǳƛǊŜƳŜƴǘǎ 
ŘŜŦƛƴƛǘƛƻƴ ǎǘƻǊƳƛƴƎέΣ ǿŜǊŜ ǘƘŜ ǇǊƻŘǳŎǘ ƭŜŀŘŜǊǎ ƛƴǘǊƻŘǳŎŜŘ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǘƻƻƭǎ ōǊƛŜŦƭȅΣ ŀƴŘ ŀǎƪed the others to 
write down requirements for the tools individually on post-its.  
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Figure 5: Initial requirements brainstorming 

After 5 minutes, results were gathered and put on a whiteboard. The different requirements were grouped 
in clusters and discussed until we all agree on a common understanding of the results. The resulting set of 
requirements was considered the initial requirements envisioning, and it helped understanding about the 
needed features, constraints and scope of the products: 

 

Figure 6: Initial requirements workshop post-its 1 
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Figure 7: Initial requirements workshop post-its 2 

3.3 FORMAL REQUIREMENT ANALYSIS 

The formal requirement analysis aims at generating proper requirements that are relevant for the 
development of the different products. In order for this requirement to be clearly expressed, the EARS [9] 
syntax for requirement definition has been used. Basically, this syntax and the guidelines associated to it 
states that a requirement is a statement of one of the following: 

1. What a system must do. 

2. A known limitation or constraint on resources or design. 

3. How well the system must do what it does. 

The main issues associated to the requirement identifications are: 

- Authors often do not have the required knowledge or experience for writing requirements. 

- Authors often write requirements using unconstrained natural language: 

o Introduces ambiguity, vagueness and subjectivity. 

o Not always clear, concise and coherent. 

o Often not testable. 

o Often Incomplete. 

In order to avoid these problems, the EARS methodology proposes a generic syntax for functional 
requirements (elements inside square brackets are optional). 

 



 

 

 

 

D2.1 CROSSBOW project requirements definition  16 

CROSS BOrder management of variable renewable energies 
and storage units enabling a transnational Wholesale market 

 

[Trigger] [Precondition] Actor Action [Object]  

Figure 8: Generic syntax for the requirements 

The use of this syntax for the requirements along with the adoption of the guidelines also described in the 
EARS approach, help defining requirements of high quality that are: Complete, Concise, Unambiguous, 
Verifiable and Consistent. 

For governing the generation of the requirements and provided that there are several partners in CROSSBOW 
producing requirements that could potentially overlap or collide, the Volere methodology [10] has been 
used. This methodology is not new to some of the project partners. It was first used by a number of the 
project partners in the NOBEL [11], NOBELGRID [12] and WISEGRID [13] projects, where it was used mainly 
because of its simplicity. It helped project partners to describe, formalize and track the project requirements 
in an explicit and unambiguous manner. Besides being a success in the above-mentioned previous projects, 
the Volere methodology was selected for the following three reasons: 

1. It requires simple steps to identify and formalize the requirements in an unambiguous manner. 

2. It provides an easy process to track and evaluate the progress of the project. 

3. A number of the project partners have already experience with the Volere methodology. Hence, 
they did not need an extra learning effort.  

The consequent application of the Volere methodology is not only useful in the initial phases of the project 
for specifying requirements but it is also helpful in specifying a reference point for the later stages, thus it is 
suitable to be used in combination with the Agile development process described in previous sections. The 
requirements list will be increased and refined as new functionalities are selected to be implemented in the 
different iterations.  

Besides being efficient and easy to use, the Volere methodology provides a mechanism for all partners to 
specify the requirements in a standard format. Thereby, specifying additional context of a requirement such 
as the rationale and the acceptance criteria for every requirement helps to build a common understanding 
of the overall system. Furthermore, defining priorities helps to clarify the focus of the project. 

3.3.1 Requirement Prioritization 

In order to prioritize requirements, the project consortium has introduced five different classes of priorities. 
These classes range from one (lowest priority) to five (highest priority) and the consortium has defined them 
as follows: 

- 5 - High: Requirements in this class are either realizing a key innovation of the project or they are 
needed to realize it. These requirements are necessary to achieve the goals of the project. 

- 4-3 Medium: Requirements in this class are not necessary to realize a key innovation but they are 
necessary or very helpful to realize the application prototypes. These requirements are important to 
the application developer.  

- 2-1 Low: Requirements in this class are neither realizing a key innovation nor necessary for the 
application prototypes. However, in a broader context possibly beyond the scope of the project they 
may be important. 

As a consequence, for the success of the project, it is essential to fulfil the requirements with high priority. 
With respect to providing thorough support for application developers, it is important to realize the 
requirements with medium priority as well. The requirements with low priority, however, are not of 
immediate relevance for the project. However, their realization may provide additional features or benefits 
for applications or users that should be considered after all requirements of the other two classes have been 
implemented successfully. In order to give all stakeholders and interested parties an insight into the 



 

 

 

 

D2.1 CROSSBOW project requirements definition  17 

CROSS BOrder management of variable renewable energies 
and storage units enabling a transnational Wholesale market 

 

prioritization process, the consortium has not only assigned categories to each requirement but also decided 
to include the main rationale for this classification in this document. Besides from being informative, this can 
be helpful in later stages of the project where unforeseeable issues may require the introduction of new 
requirements or changes to existing requirements. 

3.3.2 Volere tool 

Aiming at defining an optimum and complete list of requirements, a web tool based on the Volere 
methodology was developed originally by ETRA and used with successes in different projects ever since. This 
web tool has facilitated the definition, the validation and the prioritization of the CROSSBOW requirements. 
For security reasons, the access to the web tool has been restricted to authorized users.  

Access to the web tool is granted after a successful identification on the system. The application allows the 
administrator to control the status of the validation process from the initial definition to the final list of 
requirements passing through the required validation and revision status. 

3.3.2.1 Specification process 

The overall process of Volere as supported by the web tool is depicted in Figure 9. After an initial specification 
of requirements, the users can specify conflicts, dependencies and objections. After specifying them, they 
can iteratively revise the specification and identify additional issues until it is free of conflicts, dependencies 
and objections. The result will constitute the final list of requirements. The following sub-sections briefly 
outline the individual steps. 

 

Figure 9 Requirement Specification and Validation Process 

3.3.2.2 Requirement definition 

In this first stage all the requirements needed to accomplish the project objectives must be defined. These 
will be refined in future stages. The initial list of requirements was defined based on the results of the 
requirements workshop held during the project kick-off. 

The most useful information and the main functionalities at this stage available at the home page are shown 
in Figure 10. 
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Figure 10: Volere home page 

1. List of requirements: The list of requirements with some additional options. 

1.1. Filtering options: The list of requirements filtered per id., type and/or filtered per author. 

1.2. Expand table: Show/hide some columns, displaying more or less information about the requirement. 

2. Requirements management: Modification options for requirements. 

2.1. View a requirement. 

2.2. Edit a requirement (only available for the author). 

2.3. Delete a requirement (only available for the author). 

3. Requirements tracing: After the first validation, a new service is made available for keeping track of all 
the requirements history. 

4. Insert a new requirement: Opens a new window (Figure 11) to allow adding a new requirement. All the 
ŦƛŜƭŘǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ŜȄŎŜǇǘ ŦƻǊ ǘƘŜ ά/ƻƳƳŜƴǘǎέ ŦƛŜƭŘ which is optional. The required fields are:  

4.1. ID: The scope of this requirement. Appended by an automatically generated sequential number, this 
ID uniquely identifies each requirement. This ID will be generated after the requirement has been 
added (Figure 12). 

4.2. Description: A one sentence statement which describes the intention of the requirement. 

4.3. Type: The type of the requirement as defined by Volere. 

4.4. Rationale: A justification of the requirement. 






























































