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1. INTRODUCTION 

A crucial part of the Scalability and Replicability Analysis (SRA) for the follower islands involves the 
definition and description of specific technical requirements. These requirements can be used by the 
follower island stakeholders as a guideline document towards a more precise technical deployment of the 
GIFT solutions. Within the WP9 context, this report constitutes a part of T9.4 and, hence, is complementary 
to results regarding D9.3 (simulation results, technical and non-technical barriers towards SRA) as well as 
D9.5 (socioeconomic and other technical recommendations), which are both due in M48 of the project. 
Since the topics that these reports deal with are not just complementary but also present some 
overlapping, special care is paid in order to avoid repetition of information in these reports. It should be 
noted that the requirements are determined based on the SRA scenarios described in D9.2 [1] and the bulk 
of their description is largely based on the approach used in D2.1 [2].  

1.1. SCOPE OF THE DOCUMENT 

The specific report represents part of the results of the T9.4 activities and mainly covers the technical 
requirements for the proper replication of the GIFT solutions on follower islands. The scope of this report is 
to be used as a guideline document by stakeholders towards a more precise and effective replication of 
solutions. To this end, the document covers three very important key topics: 

¶ Interactions among technical actors, namely the various GIFT subsystems, 

¶ Requirements regarding standards, protocols and models for the efficient information exchange 

and communication,  

¶ Inventory of components and interfaces, namely the number/type of components and interfaces 

as minimum requirements for the scenarios investigated in the SRA. 

In addition to these items, two other important aspects are tackled in this report: (i) specific limitations 
towards installing the two storage solutions (HBr and SEH) on island environments as well as (ii) actions 
towards disseminating results to follower island stakeholders. The former issue, in particular, becomes 
very important, especially in light of the recent findings from the deployment of solutions on pilot sites. 
Therefore, it was deemed important to include the specific feasibility analysis as a part of this report too.  

1.2. ABOUT GIFT 

GIFT is a project funded by the European Commission (EC), and it was launched in January 2019. It aims to 
decarbonize the energy mix of European islands. Therefore, the scope of GIFT is to develop innovative 
systems to allow islands to integrate large share of renewable energies while avoiding additional stress to 
the grid, through the development of multiple innovative solutions that will be combined into a complex 
system. These solutions include a virtual power system, energy management systems for harbours, 
factories, electric vehicle charging, better prediction of supply and demand and visualization of those data 
through a GIS platform, and innovative storage systems allowing synergy between electrical, heating and 
transportation networks. Moreover, this approach involves the consumers in the energy transition. 

In order to be representative and relevant when proposing solutions at EU level, GIFT has selected several 
islands and demonstration sites having their own issues and characteristics. The GIFT partners will, 
therefore, develop and demonstrate the solutions on two lighthouse islands, HƛƴƴǄȅŀ ƛǎƭŀƴŘ ŎƭǳǎǘŜǊΣ ƛƴ 
Norway, and Procida, a small Italian island, as well as study the replicability potential of the solutions at 
least on the Greek island of Evia and the Italian island of Favignana. 

1.3. USED METHODOLOGY 

For each part of the report a specific methodological approach is followed. Overall, the analysis of 
requirements is based on the simplified setup shown in Figure 1, which illustrates the GIFT technology 
solutions and the way they interact with each other. 
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Figure 1: Illustration of the main GIFT components and interactions 

1.3.1. Description of Use Cases 

The scope of this part is the detailed presentation of the way the different components interact and the 
description of all possible interaction scenarios alongside with objectives, Key Performance Indicators 
(KPIs), requirements and detailed diagrams. These descriptions are provided in the form of UC templates 
(IEC 62559-2) and are largely based on the descriptions for the pilot sitesΩ UCs presented in [2]. The 
deduction that the business cases for the follower islands are pretty much the same as the ones 
implemented on the pilot sites leads to significant similarities in the technical UC descriptions as well. The 
only differentiation in the descriptions in this report is that, to the extent that is possible, only technical 
actors are illustrated in these descriptions. This approach means that specific technical actors are used as 
boundaries for these descriptions, whereas the involved business actors are omitted, because their 
descriptions/interactions will be presented as part of D9.5.   

1.3.2. SGAM mapping of Use Cases 

As the second step of the requirements analysis, a mapping of components, functionalities and interfaces is 
presented using the standardised Smart Grid Architecture Model. Similarly to 1.3.1, only technical actors 
are considered as a part of this mapping. Therefore, the SGAM layers shown in this report are the 
Component, Communication, Information (business context and canonical) and Function layers, leaving the 
Business layer for D9.5. 

1.3.3. Inventory of components and interfaces 

Part of the SRA in T9.3 foresees the identification of the minimum component and number of interfaces for 
each SRA scenario, in order to identify potential technical barriers. In this report, the required numbers are 
presented per SRA scenario and with reference to the power system topology, in order to provide the 
potential replicator with the necessary information about how many components and interfaces are 
ƴŜŜŘŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ƳŜŜǘ ŜŀŎƘ ǎŎŜƴŀǊƛƻΩǎ ǊŜǉǳƛǊŜƳŜƴǘΦ CƻǊ ǘƘŜ ƳŀǇǇƛƴƎ ƻŦ ǘƘŜǎŜ ŎƻƳǇƻƴŜƴǘǎΣ ǘƘŜ ǊŜŦŜǊŜƴŎŜ 
grids presented in the SRA scenarios (D9.2 [1]) are used for the highest flexibilities and RES penetration 
case (Green Revolution case). 
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1.3.4. Feasibility analysis on storage implementation 

The findings from the pilot sites and the challenges in storage solution deployment necessitate an 
additional analysis item. This item tackles the feasibility or suitability of the two storage solutions based on 
specific characteristics of geographical islands. The followed methodology considers characteristics such as 
the population (size) of the island, the RES portfolio (size of installed RES) as well as the type of electrical 
ŎƻƴƴŜŎǘƛƻƴ ƻŦ ǘƘŜ ƛǎƭŀƴŘ ǘƻ ǘƘŜ ƳŀƛƴƭŀƴŘΦ hƴŜ ƻǘƘŜǊ ƛƳǇƻǊǘŀƴǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ŎƻƴǎƛŘŜǊŜŘ ƛǎ ǘƘŜ ǇǊƻǎǳƳŜǊǎΩ 
ŀǎ ǿŜƭƭ ƻǘƘŜǊ ǳǎŜǊǎΩ portfolio. Various types of users such as DSOs, BRPs, residential, commercial, public 
buildings, and industrial prosumers, as well as specific types of prosumers (EV charging stations, harbours, 
LECs) are taken into account in this feasibility analysis. 

1.3.5. Dissemination and communication plan 

Even though mainly addressed in WP10, this report provides in addition to the technical requirements an 
overview of the dissemination plan and the actions towards communicating the WP9 results as well as 
results from the project as a whole to the follower island stakeholders. This is planned through interactions 
with the replication board member. This plan is provided in the last part of this deliverable. 
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2. DETAILED SETUP 

In this chapter, the complete UC description using the IEC 62559-2 template is presented for each of the 
ŦƻƭƭƻǿŜǊ ƛǎƭŀƴŘǎΩ UC: 

¶ FI-1.1 Congestion Avoidance on Evia: the main objective is to avoid congestion on the grid 

(distribution transformersΩ ǎŜŎƻƴŘŀǊȅύΤ 

¶ FI-1.2 Local Energy Community on Evia: the main ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ŘŜŎŀǊōƻƴƛȊŜ ǘƘŜ [± [9/Ωǎ ŜƴŜǊƎȅ 

consumption by exploiting more local RES production; 

¶ FI-2.1 Islanded Microgrid on Favignana: the main objective is to manage flexibilities in order to 

level the load curve at the two distribution lines departing from the central diesel station; 

¶ FI-2.2 Islanded Local Energy Community on Favignana: the main objective to decarbonize the 

CŀǾƛƎƴŀƴŀ [9/Ωǎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ōȅ ŜȄǇƭƻƛǘƛƴƎ ƳƻǊŜ ƭƻŎŀƭ w9{ ǇǊƻŘǳŎǘƛƻƴ όƛƴ ǇŀǊǘƛŎǳƭŀǊ t±ǎύ.  

The descriptions are largely based on the UC descriptions for the pilot sites, presented in D2.1 [2]. As 
opposed to the analysis shown in D2.1, the major difference in the present analysis is that the UCs are 
presented with different boundary conditions, namely only the interactions of the technical (logical) actors 
are shown. The interactions of business actors are part of another deliverable (D9.5). Each UC implements a 
subset of the components shown in Figure 1, depending on the selected scenario that is relevant to the 
specific follower island. 

2.1. FI-1.1: CONGESTION AVOIDANCE ON EVIA 

мΦ 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜ 
мΦм bŀƳŜ ƻŦ ǘƘŜ ǳǎŜ-ŎŀǎŜ 

¦ǎŜ ŎŀǎŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ 

L5 !ǊŜŀκ5ƻƳŀƛƴκ½ƻƴŜόǎύ bŀƳŜ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜ 

CL-мΦм 5ƛǎǘǊƛōǳǘƛƻƴ ǎȅǎǘŜƳΣ 59wΣ /ǳǎǘƻƳŜǊǎ 9Ǿƛŀ ƴŜǘǿƻǊƪ ŎƻƴƎŜǎǘƛƻƴ ŀǾƻƛŘŀƴŎŜΦ 

 
мΦн ±ŜǊǎƛƻƴ ƳŀƴŀƎŜƳŜƴǘ 

±ŜǊǎƛƻƴ ƳŀƴŀƎŜƳŜƴǘ 

±ŜǊǎƛƻƴ 
bƻΦ 

5ŀǘŜ bŀƳŜ ƻŦ ŀǳǘƘƻǊόǎύ /ƘŀƴƎŜǎ !ǇǇǊƻǾŀƭ ǎǘŀǘǳǎ 

мΦл нпκлрκнлмф 5ǳƴŜ {ŜōƛƭƭŜŀǳ hǊƛƎƛƴŀƭ ¦/ ŘŜǎŎǊƛǇǘƛƻƴ ŦƻǊ ǘƘŜ Ǉƛƭƻǘ ǎƛǘŜǎ  !ǇǇǊƻǾŜŘ 

нΦл лсκлсκнлнн 9ǾŀƴƎŜƭƻǎ wƛƪƻǎ !ŘŀǇǘŀǘƛƻƴǎ ǘƻ ŦƻƭƭƻǿŜǊ ƛǎƭŀƴŘǎ !ǇǇǊƻǾŜŘ 

нΦл нмκлтκнлнн WǳǊŜ wŀǘŜƧ 9ȄǘŜƴǎƛǾŜ ƳƻŘƛŦƛŎŀǘƛƻƴǎ !ǇǇǊƻǾŜŘ 

оΦл омκлтκнлнн 9ǾŀƴƎŜƭƻǎ wƛƪƻǎ Cƛƴŀƭ ǾŜǊǎƛƻƴ ōŀǎŜŘ ƻƴ ǊŜŎŜƛǾŜŘ ƳƻŘƛŦƛŎŀǘƛƻƴ ǇǊƻǇƻǎŀƭ !ǇǇǊƻǾŜŘ 

 
мΦо {ŎƻǇŜ ŀƴŘ ƻōƧŜŎǘƛǾŜ ƻŦ ǳǎŜ ŎŀǎŜ 

{ŎƻǇŜ ŀƴŘ ƻōƧŜŎǘƛǾŜǎ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜ 

{ŎƻǇŜ aƛƴƛƳƛȊŜ ǘƘŜ ŎƻƴƎŜǎǘƛƻƴ ŀǘ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ǘǊŀƴǎŦƻǊƳŜǊǎΩ ǎŜŎƻƴŘŀǊȅ 

hōƧŜŎǘƛǾŜόǎύ ¢ƘŜ Ƴŀƛƴ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴ ƻƴ ǘƘŜ ƎǊƛŘ ŦƻǊ ǘƘŜ 5{hΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ōŀǎŜŘ ƻƴ ǘƘŜ ƎǊƛŘ 
ŀǊŎƘƛǘŜŎǘǳǊŜ ŦƻǊ ǘƘŜ ŎŀǎŜ ƻŦ 9ǾƛŀΣ ǘƘŜ Ƴƻǎǘ ŎǊǳŎƛŀƭ ŎƻƳǇƻƴŜƴǘ ƛƴ ǘŜǊƳǎ ƻŦ ŎƻƴƎŜǎǘƛƻƴ ŀǊŜ ǘƘŜ 
ŘƛǎǘǊƛōǳǘƛƻƴ ǘǊŀƴǎŦƻǊƳŜǊǎ όŜƛǘƘŜǊ a±κ[± ƻǊ I±κa±ύΦ ¢ƘŜ ǎǇŜŎƛŦƛŎ ƻōƧŜŎǘƛǾŜǎ ŦƻǊ ǘƘƛǎ ¦/ ŀǊŜΥ 
[1] wŜŘǳŎŜ ǘƘŜ ǳǎŜ ƻŦ ƘȅŘǊƻŎŀǊōƻƴ-ōŀǎŜŘ ŜƴŜǊƎƛŜǎΣ 

[1.1] !ƭƭƻǿ ŀ ƘƛƎƘ ƭŜǾŜƭ ƻŦ ǇŜƴŜǘǊŀǘƛƻƴ ƻŦ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅΣ 
[1.2] !ǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴ ƛƴ ǘƘŜ 9Ǿƛŀ ŜƭŜŎǘǊƛŎƛǘȅ ƎǊƛŘΣ 

[1.2.1] tǊƻǾƛŘŜ ŦƭŜȄƛōƛƭƛǘȅ ƛƴ ŎƻƴǎǳƳǇǘƛƻƴΣ 
[1.2.2] wŜŘǳŎŜ ŎƻƴǎǳƳǇǘƛƻƴ ǇŜŀƪǎΦ 

wŜƭŀǘŜŘ ōǳǎƛƴŜǎǎ ŎŀǎŜόǎύ /ƻƴƎŜǎǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘΣ 5ŜƳŀƴŘ ǎƛŘŜ ƳŀƴŀƎŜƳŜƴǘΣ tŜŀƪ-ǎƘŀǾƛƴƎΣ wŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ƛƴǘŜƎǊŀǘƛƻƴ 

мΦп bŀǊǊŀǘƛǾŜ ƻŦ ǳǎŜ ŎŀǎŜ 
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bŀǊǊŀǘƛǾŜ ƻŦ ǳǎŜ ŎŀǎŜ 

{ƘƻǊǘ ŘŜǎŎǊƛǇǘƛƻƴ 

This UC is applicable in two different yet related sub-scenarios for Evia. In the LV scenario where the load area is a LV distribution 

grid (like in the case of a Local Energy Community), the grid component that faces the most important challenges in terms of 

congestion is the MV/LV distribution transformer (at 1 a±! ƴƻƳƛƴŀƭ ǇƻǿŜǊύΦ Lƴ ƻǊŘŜǊ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ŎƻƴƎŜǎǘƛƻƴ ŀǘ ǘƘŜ ǘǊŀƴǎŦƻǊƳŜǊΩǎ 

secondary winding, the flexibilities of the portfolio are used to level the load and thus reduce the peak apparent power of the 

transformer. Likewise, the approach is applied to the MV distribution grid, where the congestion element is a HV/MV distribution 

transformer at 20 MVA nominal power. In the second case the portfolio of prosumers providing flexibility is slightly different.  

/ƻƳǇƭŜǘŜ ŘŜǎŎǊƛǇǘƛƻƴ 

¢Ƙƛǎ ¦/ ƛǎ ŘƛǾƛŘŜŘ ƛƴǘƻ ǾƻƭǘŀƎŜ ƭŜǾŜƭ ǎŎŜƴŀǊƛƻǎΥ ¢ƘŜ [± όŀƭǎƻ ƪƴƻǿƴ ŀǎ [9/ύ ŎŀǎŜ ŀƴŘ ǘƘŜ a± ƻƴŜΦ 
 
Lƴ ǘƘŜ [± ǎŎŜƴŀǊƛƻ ŀ ƭƻŀŘ ŀǊŜŀ ƻŦ м a±! ƳŀȄƛƳǳƳ ǇƻǿŜǊ ƛǎ ŎƻƴǎƛŘŜǊŜŘΦ ¢Ƙƛǎ ƭƻŀŘ ŀǊŜŀ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ [9/Σ ǿƘƛŎƘΣ ƛƴ ǘƘŜ ǎǇŜŎƛŦƛŎ ¦/ 
ǎǳǇǇƻǊǘǎ ǘƘŜ 5{h ōȅ ǇǊƻǾƛŘƛƴƎ ŦƭŜȄƛōƛƭƛǘƛŜǎ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ǇŜŀƪ ǇƻǿŜǊ ƻŦ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ǘǊŀƴǎŦƻǊƳŜǊΦ ¢ƘŜ ŦƭŜȄƛōƛƭƛǘȅ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ ŀ 
ƴǳƳōŜǊ ƻŦ ǇǊƻǎǳƳŜǊǎ ƛƴŎƭǳŘƛƴƎΥ 

¶ !Ŏǘǳŀƭ ǎǘƻǊŀƎŜ ǳƴƛǘǎΥ !ǘ ƭŜŀǎǘ м I.Ǌ ŀƴŘ м {9I ǎȅǎǘŜƳ ōƻǘƘ ŎƻƴƴŜŎǘŜŘ ŎƭƻǎŜ ǘƻ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ƻŦ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ǘǊŀƴǎŦƻǊƳŜǊ 
ōŜŎŀǳǎŜ ƻŦ ǘƘŜƛǊ ƴƻƳƛƴŀƭ ǇƻǿŜǊ όƳƛƴƛƳǳƳ рл ƪ² ŀƴŘ ср ƪ²ύ ǊŜǎǇŜŎǘƛǾŜƭȅΣ 

¶ ±ŀǊƛƻǳǎ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜǎ ǘƘŀǘ Ŏŀƴ ǇǊƻǾƛŘŜ ŀ ǎǳōǎǘŀƴǘƛŀƭ ŀƳƻǳƴǘ ƻŦ ŦƭŜȄƛōƛƭƛǘȅ ōȅ ǎƘƛŦǘƛƴƎ ǘƘŜƛǊ ŎƻƴǎǳƳǇǘƛƻƴ όǳǇ ǘƻ сл 9±ǎ ǿƛǘƘ 
ǾŀǊƛƻǳǎ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ƭŜǾŜƭǎ ŦǊƻƳ нΣо ǘƻ нн ƪ²Σ ǿƘƛŎƘ Ŏŀƴ ōŜ ŎƘŀǊƎŜŘ ŀǘ рл ŎƘŀǊƎŜ ǇƻƛƴǘǎύΦ 

 
Lƴ ǘƘŜ a± ǎŎŜƴŀǊƛƻΣ ƻƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǘƘŜ ǎŀƳŜ ¦/ ƛǎ ƛƳǇƭŜƳŜƴǘŜŘ ǿƛǘƘ ǎƭƛƎƘǘƭȅ ŘƛŦŦŜǊŜƴǘ ǇƻǊǘŦƻƭƛƻΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘŜ ǇǊƻǎǳƳŜǊǎ 
ǇǊƻǾƛŘƛƴƎ ŦƭŜȄƛōƛƭƛǘȅ ƛƴ ǘƘƛǎ ŎŀǎŜ ŀǊŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

¶ !Ŏǘǳŀƭ ǎǘƻǊŀƎŜ ǳƴƛǘǎΥ ŎƻƴƴŜŎǘŜŘ ŀǘ ǎŜǾŜǊŀƭ Ǉƻƛƴǘǎ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪΦ ¢ƘŜ ǳƴƛǘǎ ƛƴŎƭǳŘŜ ōƻǘƘ ǘƘŜ I.Ǌ ŀƴŘ {9I ǎȅǎǘŜƳǎ ǿƛǘƘ ŀǘ 
ƭŜŀǎǘ нл ǳƴƛǘǎ ƻŦ ŜŀŎƘ ǘŜŎƘƴƻƭƻƎȅΣ 

¶ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜǎΥ ŀƭǎƻ ǊŜǇǊŜǎŜƴǘ ŀ ǎǳōǎǘŀƴǘƛŀƭ ǎƘŀǊŜ ƻŦ ǘƘŜ ǇǊƻǾƛŘŜŘ ŦƭŜȄƛōƛƭƛǘȅ ǎƛƴŎŜ ǘƘŜ a± ǎŎŜƴŀǊƛƻ ƛƴŎƭǳŘŜǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 
слл ƛƴŘƛǾƛŘǳŀƭ 9±ǎ Ǉƭǳǎ мол ŎƘŀǊƎƛƴƎ ǎǘŀǘƛƻƴǎ ŀǘ ǾŀǊƛƻǳǎ ǎŎŀƭŜǎ όǘƘǊŜŜ ƻŦ ǘƘŜǎŜ ŎƘŀǊƎƛƴƎ ǎǘŀǘƛƻƴǎ ŀǊŜ м a² ŜŀŎƘύ 

¶ LƴŘǳǎǘǊƛŀƭ ǇǊƻǎǳƳŜǊǎΥ ! ǎǳōǎǘŀƴǘƛŀƭ ǎƘŀǊŜ ƻŦ ǘƘŜ ŦƭŜȄƛōƛƭƛǘƛŜǎ ƛƴ ǘƘƛǎ ǎŎŜƴŀǊƛƻ ŎƻƳŜǎ ŦǊƻƳ ǘƘŜ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻǎǳƳŜǊǎΣ ǿƘƛŎƘ 
ǿƛǘƘ ǘƘŜƛǊ ǾƛǊǘǳŀƭ ǎǘƻǊŀƎŜ ŎŀǇŀōƛƭƛǘƛŜǎ Ŏŀƴ ǎǳōǎǘŀƴǘƛŀƭƭȅ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ǇŜŀƪ-ǎƘŀǾƛƴƎκŎƻƴƎŜǎǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ŀǇǇǊƻŀŎƘΦ 
¢ƘŜǊŜ ŀǊŜ с ƛƴŘǳǎǘǊƛŀƭ ǇǊƻǎǳƳŜǊǎ ƛƴ ǘƻǘŀƭΣ ŜŀŎƘ ƻŦ ǘƘŜƳ ǿƛǘƘ ǇŜŀƪ ǇƻǿŜǊ ŀǘ м a±!Σ 

¶ IŀǊōƻǳǊΥ ¢Ƙƛǎ ǎŎŜƴŀǊƛƻ ƛƴŎƭǳŘŜǎ ŀƳƻƴƎ ƻǘƘŜǊǎ ƻƴŜ ŎƘŀǊƎƛƴƎ ǎǘŀǘƛƻƴ ŦƻǊ Ŝ-CŜǊǊƛŜǎ ǿƘƛŎƘ Ŏŀƴ ŀƭǎƻ ǇǊƻǾƛŘŜ ǎǳōǎǘŀƴǘƛŀƭ 
ŦƭŜȄƛōƛƭƛǘƛŜǎ Ǿƛŀ ƛǘǎ ŀŎǘǳŀƭκǾƛǊǘǳŀƭ ǎǘƻǊŀƎŜΦ 

 
Lƴ ōƻǘƘ ŎŀǎŜǎ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ŦƭŜȄƛōƛƭƛǘƛŜǎ ƛǎ ƻōǘŀƛƴŜŘ ōȅ ǘƘŜ ǎŀƳŜ ŎŜƴǘǊŀƭƛȊŜŘ ŀƴŘ ŘƛǎǘǊƛōǳǘŜŘ ǳƴƛǘǎ ό9a{Σ CƭŜȄ-!ƎŜƴǘΣ ±t{Σ DhΣ 
tǊŜŘƛŎǘƛƻƴύ ǘƘǊƻǳƎƘ ǘƘŜ ƛƴǘŜǊŦŀŎƛƴƎ ǿƛǘƘ ǘƘŜ 9{. ŀƴŘ ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ ǎƻƳŜ ŀŘŘƛǘƛƻƴŀƭ ŎƻƳǇƻƴŜƴǘǎ όDL{ ǘǿƛƴΣ ²ŜŀǘƘŜǊ {ŜǊǾƛŎŜ 
LƴǘŜǊŦŀŎŜΣ 5ŀǘŀ wŜǇƻǎƛǘƻǊȅ LƴǘŜǊŦŀŎŜΣ a5a{ύΦ  

 

мΦр YŜȅ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴŘƛŎŀǘƻǊǎ 

YŜȅ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴŘƛŎŀǘƻǊǎ 

L5 bŀƳŜ 5ŜǎŎǊƛǇǘƛƻƴ wŜŦŜǊŜƴŎŜ ǘƻ ƳŜƴǘƛƻƴŜŘ 
ǳǎŜ ŎŀǎŜ ƻōƧŜŎǘƛǾŜǎ 

YtL мΦм .ŜƴŜŦƛǘ ŦƻǊ 5{h Reduced costs of congestion avoidance (EUR/MW) ώмΦнϐΣ ώмΦнΦнϐ 

YtL мΦн 
Avoid congestions: reduction of 
peak demand 

Reduction of MW peak demand > 15%  ώмΦнϐ Σ ώмΦнΦнϐ 

YtL мΦо 
Distribution of grid stability 
through responsiveness of 
flexibility services 

9ȄŜŎǳǘŜŘ ŦƭŜȄƛōƛƭƛǘȅ ŎƻƳǇŀǊŜŘ ǘƻ ŎƻƴǘǊŀŎǘŜŘ 
ŦƭŜȄƛōƛƭƛǘȅ Ҕ тр҈ 

ώмΦнϐΣ ώмΦнΦнϐ 

YtL мΦп 
Likelihood of prediction of 
congestion (voltage/power-flow 
limit violation) 

Frequency of correct predictions of occurrence of 
congestion (targets given in D6.6 [8], section 2.4.2, Table 
2) 

ώмΦнΦмϐ 

YtL мΦр 

Accuracy of forecast at prosumer, 
MV/LV transformer or substation 
level (energy demand, generation, 
flexibility) 

bƻǊƳŀƭƛȊŜŘ wƻƻǘ aŜŀƴ {ǉǳŀǊŜ 9ǊǊƻǊ όbwa{9ύ < 10% ώмΦнΦмϐ 

YtL мΦс 
hǾŜǊŀƭƭ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ŎƻƳǇƭŜǘŜ 
ǎȅǎǘŜƳ ƛƴ ƪ²Ƙ ŦƻǊ 5{h ς ŀǾƻƛŘŜŘ 
ŎǳǊǘŀƛƭƳŜƴǘ  

ҔҐ рл҈ ƪ²ƘκǘƛƳŜ ǳƴƛǘ ŀǾƻƛŘŜŘ ŎǳǊǘŀƛƭƳŜƴǘ  ώмΦнϐ 
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YtL нΦм 
{ǘƻǊŀƎŜ ǇƻǿŜǊ 
ŎŀǇŀŎƛǘȅ ƛƴǎǘŀƭƭŜŘ όƪ²ύ  

50 kW HBr battery, 65 kW SEH ώмΦнϐ 

YtL нΦн 
{ǘƻǊŀƎŜ ŜƴŜǊƎȅ ŎŀǇŀŎƛǘȅ 
ƛƴǎǘŀƭƭŜŘ όƪ²Ƙύ  

375 kWh  ώмΦнϐ 

YtL нΦо {ǘƻǊŀƎŜ Ŏƻǎǘ ώϵϐ  ғҐлΦмл ϵκƪ²Ƙ ƻŦ ŘƛǎŎƘŀǊƎŜŘ ŜƴŜǊƎȅ  ώмΦнϐ 

YtL нΦп 
tƻǎǎƛōƭŜ ǊŜƴŜǿŀōƭŜ ƛƴǘŜƎǊŀǘƛƻƴ ƛƴ 
ǘƘŜ ƎǊƛŘ ό҈ύ  

Ҕмл҈  ώмΦмϐ 

YtL нΦр 
9ƭŜŎǘǊƛŎƛǘȅ ƭƻŀŘ ŀŘŀǇǘŀōƛƭƛǘȅ ƭŜǾŜƭ 
ό҈ύ   

ҔҐмр҈ 9ƴŜǊƎȅ ŘŜƳŀƴŘ ǾŀǊƛŀǘƛƻƴ όŘŜƭǘŀ a²ƘκƘύ ǿƛǘƘ 
ǊŜǎǇŜŎǘ ǘƻ ǇŜŀƪ ŘŜƳŀƴŘ όa²ƘκƘύ   

ώмΦнϐ 

YtL оΦо 
5ŜƳŀƴŘ ǊŜǎǇƻƴǎŜ ƎŜƴŜǊŀǘŜŘ ōȅ 
ǾƛǊǘǳŀƭ ŜƴŜǊƎȅ ǎǘƻǊŀƎŜ 

Ҕмр҈ 9ƴŜǊƎȅ ŘŜƳŀƴŘ ǾŀǊƛŀǘƛƻƴ όŘŜƭǘŀ a²ƘκƘύ ǿƛǘƘ 
ǊŜǎǇŜŎǘ ǘƻ ǇŜŀƪ ŘŜƳŀƴŘ όa²ƘκƘύ   

ώмΦнϐ 

YtL рΦп wŜŘǳŎŜ ŜȄŎƘŀƴƎŜŘ ŜƴŜǊƎȅ 
ōŜǘǿŜŜƴ ƛǎƭŀƴŘ ŀƴŘ ƳŀƛƴƭŀƴŘ 

ҔҐмл҈ ²ŜƛƎƘǘŜŘ ǘƻ ǎƛȊŜ ƻŦ Ǉƛƭƻǘ ǾǎΦ ǎƛȊŜ ƻŦ ŎƻƳǇƭŜǘŜ ƛǎƭŀƴŘ  ώмΦнϐΣ ώмΦнΦнϐ 

 

мΦс ¦ǎŜ ŎŀǎŜ ŎƻƴŘƛǘƛƻƴǎ 

¦ǎŜ ŎŀǎŜ ŎƻƴŘƛǘƛƻƴǎ 

!ǎǎǳƳǇǘƛƻƴǎ 

/ƻƴǎƛŘŜǊƛƴƎ ǘƘŀǘ ǘƘŜ Ŝ-ŦŜǊǊȅ 9a{ ƛǎ ƛƴǎǘŀƭƭŜŘ όǘƘƛǎ ǿƛƭƭ ǇǊƻōŀōƭȅ ƴƻǘ ƘŀǇǇŜƴ ǿƛǘƘƛƴ ǘƘŜ ǘƛƳŜǎŎŀƭŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΣ ōǳǘ ƛǘ ƛǎ ǎǘǳŘƛŜŘ 
ŀƴȅǿŀȅύΦ 

!ǎǎǳƳƛƴƎ ǘƘŀǘ ǘƘŜ 9± ƴǳƳōŜǊǎ ǊŜŀŎƘ ǘƘŜ Ǝƻŀƭǎ ǎŜǘ ōȅ ǘƘŜ bŀǘƛƻƴŀƭ 9ƴŜǊƎȅ ŀƴŘ /ƭƛƳŀǘŜ tƭŀƴΦ 

!ǎǎǳƳƛƴƎ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻǎǳƳŜǊǎ ǿƛƭƭ ōŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ǇǊƻǾƛŘƛƴƎ ŦƭŜȄƛōƛƭƛǘȅ ǘƻ ǘƘŜ ƎǊƛŘΦ 

tǊŜǊŜǉǳƛǎƛǘŜǎ 

! ŦƭŜȄƛōƛƭƛǘȅ ŦǊŀƳŜǿƻǊƪκƳŀǊƪŜǘ ǎƘƻǳƭŘ ōŜ ƛƴ ǇƭŀŎŜΦ 

 

мΦт CǳǊǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ǳǎŜ ŎŀǎŜ ŦƻǊ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴκƳŀǇǇƛƴƎ 

/ƭŀǎǎƛŦƛŎŀǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ 

wŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ƻǘƘŜǊ ǳǎŜ ŎŀǎŜǎ 

[ƛƴƪŜŘ ǘƻ CL-мΦнΥ [ƻŎŀƭ 9ƴŜǊƎȅ /ƻƳƳǳƴƛǘȅ όǎƘŀǊŜŘ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ŀŎǘƻǊǎύΦ 

[ŜǾŜƭ ƻŦ ŘŜǇǘƘ 

¢ŜŎƘƴƛŎŀƭ ¦ǎŜ /ŀǎŜ 

tǊƛƻǊƛǘƛȊŀǘƛƻƴ 

IƛƎƘ 

DŜƴŜǊƛŎΣ ǊŜƎƛƻƴŀƭ ƻǊ ƴŀǘƛƻƴŀƭ ǊŜƭŀǘƛƻƴ 

DŜƴŜǊƛŎ 

bŀǘǳǊŜ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜ 

/ƻƴƎŜǎǘƛƻƴ ŀǾƻƛŘŀƴŎŜ  

CǳǊǘƘŜǊ ƪŜȅǿƻǊŘǎ ŦƻǊ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ 

/ƻƴƎŜǎǘƛƻƴ ŀǾƻƛŘŀƴŎŜΣ CƭŜȄƛōƛƭƛǘȅ 

 
мΦу DŜƴŜǊŀƭ ǊŜƳŀǊƪǎ 

DŜƴŜǊŀƭ ǊŜƳŀǊƪǎ 

¢ƘŜ ǘǿƻ ŘƛŦŦŜǊŜƴǘ ǾƻƭǘŀƎŜ ƭŜǾŜƭ ǎŎŜƴŀǊƛƻǎ Ŏŀƴ ōŜ ŎƻƳōƛƴŜŘΦ ¢Ƙƛǎ ǿƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ōŜǘǘŜǊ ǇŜǊŦƻǊƳŀƴŎŜ ŀǘ a± ƭŜǾŜƭ ǿƛǘƘ ƛƴǘŜǊŎƘŀƴƎŜǎ ƻŦ 
ǇƻǿŜǊκŜƴŜǊƎȅ ōŜǘǿŜŜƴ ƭƻŀŘ ŀǊŜŀǎ ǿƘŜƴ ƴŜŎŜǎǎŀǊȅΣ ǘƘǳǎ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ƭƻŎŀƭ w9{ ŎƻƴǎǳƳǇǘƛƻƴ  

 
н 5ƛŀƎǊŀƳǎ ƻŦ ǳǎŜ ŎŀǎŜ 

5ƛŀƎǊŀƳόǎύ ƻŦ ǳǎŜ ŎŀǎŜ 
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Figure 2: Context diagram for use case FI-1.1 Figure 3: Component layer of the SGAM for use case FI-1.1 

3 Technical details 

оΦм !ŎǘƻǊǎ 

!ŎǘƻǊǎ 

DǊƻǳǇƛƴƎ DǊƻǳǇ 5ŜǎŎǊƛǇǘƛƻƴ 

[ƻƎƛŎŀƭ !ŎǘƻǊ 
¢ŜŎƘƴƛŎŀƭ 9ƴǘƛǘȅ ǘƘŀǘ ǘŀƪŜǎ ǇŀǊǘ ƛƴ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ŀ ¦ǎŜ /ŀǎŜΦ ! [ƻƎƛŎŀƭ !ŎǘƻǊ Ŏŀƴ ōŜ ƳŀǇǇŜŘ ǘƻ ŀ 
ǇƘȅǎƛŎŀƭ ŎƻƳǇƻƴŜƴǘΦ 

!ŎǘƻǊ ƴŀƳŜ !ŎǘƻǊ ǘȅǇŜ !ŎǘƻǊ ŘŜǎŎǊƛǇǘƛƻƴ 
CǳǊǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ǎǇŜŎƛŦƛŎ 
ǘƻ ǘƘƛǎ ǳǎŜ ŎŀǎŜ 

²ŜŀǘƘŜǊΣ 
9ƴŜǊƎȅΣ {ϧ5Σ 
tǊƛŎŜ 
tǊŜŘƛŎǘƛƻƴǎ 
ǎȅǎǘŜƳǎ 

[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

CƻǊŜŎŀǎǘ ŀƴŘ hōǎŜǊǾŀǘƛƻƴ {ȅǎǘŜƳǎΥ {ȅǎǘŜƳ ǿƘƛŎƘ ǇŜǊŦƻǊƳǎ 
ǿŜŀǘƘŜǊ ŦƻǊŜŎŀǎǘ ŀƴŘ ƻōǎŜǊǾŀǘƛƻƴ ŎŀƭŎǳƭŀǘƛƻƴ ŀƴŘ ŘƛǎǘǊƛōǳǘŜǎ ǘƘŜ 
ŎŀƭŎǳƭŀǘŜŘ ƎŜƻǎǇŀǘƛŀƭƭȅ ǊŜŦŜǊŜƴŎŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŀƭƭ ƻǘƘŜǊ 
ŎƻƴƴŜŎǘŜŘ ǎȅǎǘŜƳǎΣ ǎǳŎƘ ŀǎ 5ƛǎǘǊƛōǳǘƛƻƴ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳǎΣ 
¢ǊŀƴǎƳƛǎǎƛƻƴ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳǎΣ 59wκDŜƴŜǊŀǘƛƻƴ 
aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳǎΣ 9a{ ƻǊ ±ttǎ ǎȅǎǘŜƳǎ ŦƻǊ 59wΣ ŜǘŎΦΣ 
ŜƴŀōƭƛƴƎ ƛƴ Ƴŀƴȅ ŎŀǎŜǎ ƻǇǘƛƳƛȊŜŘ ŘŜŎƛǎƛƻƴ ǇǊƻŎŜǎǎŜǎ ƻǊ 
ŀǳǘƻƳŀǘƛƻƴ 

 
w5bΣ b¢b¦ ŀƴŘ !waLb9{ 
ǎƻƭǳǘƛƻƴǎΦ 

9{. 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ  

{ȅǎǘŜƳǎ LƴǘŜǊŦŀŎƛƴƎ {ǳǇǇƻǊǘΥ !ŎǘƻǊ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŘŜƭƛǾŜǊƛƴƎ ϧ 
ŜƴǎǳǊƛƴƎ ŦǳƴŎǘƛƻƴŀƭ ǎȅǎǘŜƳ ƛƴǘŜǊŦŀŎŜǎ 

L/ha ǎƻƭǳǘƛƻƴΦ 

DǊƛŘ 
hōǎŜǊǾŀōƛƭƛǘȅ 
ǎȅǎǘŜƳ 

[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

bŜǘǿƻǊƪ hǇŜǊŀǘƛƻƴ {ƛƳǳƭŀǘƛƻƴΥ ¢Ƙƛǎ ŀŎǘƻǊ ǇŜǊŦƻǊƳǎ ƴŜǘǿƻǊƪ ǎǘŀǘŜ 
ŜǎǘƛƳŀǘƛƻƴ ƛƴ ƻǊŘŜǊ ǘƻ ŀƭƭƻǿ ŦŀŎƛƭƛǘƛŜǎ ǘƻ ŘŜŦƛƴŜΣ ǇǊŜǇŀǊŜ ŀƴŘ 
ƻǇǘƛƳƛȊŜ ǘƘŜ ǎŜǉǳŜƴŎŜ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ǊŜǉǳƛǊŜŘ ǘƻ ǎƻƭǾŜ ƻǊ ƳƛǘƛƎŀǘŜ 
ǘƘŜ ǇǊŜŘƛŎǘŜŘ ƛǎǎǳŜǎΦ 

h5L ǎƻƭǳǘƛƻƴΦ 

±t{ /ƻƴǘǊƻƭ 
ŎŜƴǘǊŜ 

[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

!ǇǇƭƛŎŀǘƛƻƴΥ {ƻŦǘǿŀǊŜ-ōŀǎŜŘ ŀǇǇƭƛŎŀǘƛƻƴ ƻǊ ǎȅǎǘŜƳΦ Lb9! ǎƻƭǳǘƛƻƴΦ 

CƭŜȄ-!ƎŜƴǘ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

{ȅǎǘŜƳǎ LƴǘŜǊŦŀŎƛƴƎ {ǳǇǇƻǊǘΥ !ŎǘƻǊ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŘŜƭƛǾŜǊƛƴƎ ϧ 
ŜƴǎǳǊƛƴƎ ŦǳƴŎǘƛƻƴŀƭ ǎȅǎǘŜƳ ƛƴǘŜǊŦŀŎŜǎΦ 

Lb9! ǎƻƭǳǘƛƻƴΦ 

{/!5! ϧ 
a5a{ 

[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

!ǇǇƭƛŎŀǘƛƻƴΥ !ǇǇƭƛŎŀǘƛƻƴ ƻǊ ǎȅǎǘŜƳ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ aŜǘŜǊ wŜŀŘƛƴƎ 
ŀƴŘ /ƻƴǘǊƻƭΦ 

tǊƻǾƛŘŜǎ ƴŜŎŜǎǎŀǊȅ 
ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ǇǊŜŘƛŎǘƛƻƴ 
ǎȅǎǘŜƳΦ ¢ƘƛǊŘ ǇŀǊǘȅ ǎƻƭǳǘƛƻƴΦ 

I.Ǌ-9a{ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ 
ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ I.Ǌ ǳƴƛǘ ǘƻ ƳƻŘƛŦȅ ƛǘǎ ŜƴŜǊƎȅ 
ŜȄŎƘŀƴƎŜ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

9[{ ƻǊ ǘƘƛǊŘ ǇŀǊǘȅ ǎƻƭǳǘƛƻƴΦ 

{9I-9a{ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ 
ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ {9I ǳƴƛǘ ǘƻ ƳƻŘƛŦȅ ƛǘǎ ŜƴŜǊƎȅ 
ŜȄŎƘŀƴƎŜ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

{¸[ ƻǊ ǘƘƛǊŘ ǇŀǊǘȅ ǎƻƭǳǘƛƻƴΦ 

9±/-9a{ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ 
ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ 9± ŎƘŀǊƎƛƴƎ ǳƴƛǘǎ ǘƻ ƳƻŘƛŦȅ όŎǳǊǘŀƛƭ 
ŀƴŘ ǎƘƛŦǘύ ǘƘŜƛǊ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ 
ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

¢wL![hDΣ 9¢w9[ ƻǊ ǘƘƛǊŘ ǇŀǊǘȅ 
ǎƻƭǳǘƛƻƴΦ 

IŀǊōƻǳǊ 9a{ [ƻƎƛŎŀƭ 5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ I!C9b ǎƻƭǳǘƛƻƴΦ 
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!ŎǘƻǊ ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ Ƴŀƴȅ ƭƻŀŘ ŘŜǾƛŎŜǎ όŀƳƻƴƎ ǘƘŜƳ ŀƴ Ŝ-
ŦŜǊǊȅ ŎƘŀǊƎƛƴƎ ǎǘŀǘƛƻƴύ ǘƻ ŎǳǊǘŀƛƭ ǘƘŜƛǊ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ 
ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

CŀŎǘƻǊȅ 9a{ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ 
ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ Ƴŀƴȅ ƭƻŀŘ ŘŜǾƛŎŜǎ ǘƻ ŎǳǊǘŀƛƭ ǘƘŜƛǊ 
ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ 
ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

wŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ŦƭŜȄƛōƛƭƛǘȅ 
ƳŀƴŀƎŜƳŜƴǘ ƛƴ ŦŀŎǘƻǊƛŜǎΦ 
Lb9! ƻǊ ǘƘƛǊŘ ǇŀǊǘȅ ǎƻƭǳǘƛƻƴΦ 

  

оΦн wŜŦŜǊŜƴŎŜǎ 

wŜŦŜǊŜƴŎŜǎ 

bƻΦ wŜŦŜǊŜƴŎŜ 
ǘȅǇŜ 

wŜŦŜǊŜƴŎŜ {ǘŀǘǳǎ LƳǇŀŎǘ ƻƴ ǳǎŜ 
ŎŀǎŜ 

hǊƛƎƛƴŀǘƻǊκƻǊƎŀƴƛȊŀǘƛƻƴ [ƛƴƪ 

       

 
п {ǘŜǇ ōȅ ǎǘŜǇ ŀƴŀƭȅǎƛǎ ƻŦ ǳǎŜ ŎŀǎŜ 
пΦм hǾŜǊǾƛŜǿ ƻŦ ǎŎŜƴŀǊƛƻǎ 

{ŎŜƴŀǊƛƻ ŎƻƴŘƛǘƛƻƴǎ 

bƻΦ {ŎŜƴŀǊƛƻ 
ƴŀƳŜ 

{ŎŜƴŀǊƛƻ ŘŜǎŎǊƛǇǘƛƻƴ tǊƛƳŀǊȅ 
ŀŎǘƻǊ 

¢ǊƛƎƎŜǊƛƴƎ 
ŜǾŜƴǘ 

tǊŜ-ŎƻƴŘƛǘƛƻƴ tƻǎǘ-ŎƻƴŘƛǘƛƻƴ 

{ŎΦм 

/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ I.Ǌ 
ǎǘƻǊŀƎŜ  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴǎ ƻƴ ǘƘŜ 
9Ǿƛŀ [± ƻǊ a± ƎǊƛŘΣ ǘƘŜ I.Ǌ ǳƴƛǘόǎύ 
ǎƘƛŦǘǎ ƛǘǎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŎƻƴǎǳƳǇǘƛƻƴκǇǊƻŘǳŎǘƛƻƴ ǘƻ ǊŜŘǳŎŜ ǘƘŜ 
ǇŜŀƪ ƭƻŀŘ όƭŜǾŜƭ ǘƘŜ ƭƻŀŘ ŎǳǊǾŜύΣ ŀƴŘΣ 
ǎǳōǎŜǉǳŜƴǘƭȅ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƎǊƛŘΦ 

I.Ǌ-9a{ 
tŜŀƪ ƭƻŀŘ 
ŦƻǊŜŎŀǎǘ 

¢ƘŜ I.Ǌ ǎȅǎǘŜƳόǎύ 
Ƴǳǎǘ ƘŀǾŜ ǎƛƎƴƛŦƛŎŀƴǘ 
ǊŜƳŀƛƴƛƴƎ ŎŀǇŀŎƛǘȅ ǘƻ 
ǇǊƻǾƛŘŜ ǘƘŜ ǎŜǊǾƛŎŜ 

¢ƘŜ I.Ǌ ǎȅǎǘŜƳόǎύ 
Ƴǳǎǘ Ƴŀƛƴǘŀƛƴ 
ŜƴƻǳƎƘ ŜƴŜǊƎȅ 
ǎǘƻǊŜŘ ƛƴ ƻǊŘŜǊ ǘƻ 
ǎǳǇǇƻǊǘ ƻǘƘŜǊ 
ǇǊƻŎŜǎǎŜǎΦ 

{ŎΦн 

/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ {9I 
ǎǘƻǊŀƎŜ  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴǎ ƻƴ ǘƘŜ 
9Ǿƛŀ [± ƻǊ a± ƎǊƛŘΣ ǘƘŜ {9I ǳƴƛǘόǎύ 
ǎƘƛŦǘǎ ƛǘǎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŎƻƴǎǳƳǇǘƛƻƴκǇǊƻŘǳŎǘƛƻƴ ǘƻ ǊŜŘǳŎŜ ǘƘŜ 
ǇŜŀƪ ƭƻŀŘ όƭŜǾŜƭ ǘƘŜ ƭƻŀŘ ŎǳǊǾŜύΣ ŀƴŘΣ 
ǎǳōǎŜǉǳŜƴǘƭȅ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƎǊƛŘΦ 

{9I-9a{ 
tŜŀƪ ƭƻŀŘ 
ŦƻǊŜŎŀǎǘ 

¢ƘŜ {9I ǎȅǎǘŜƳόǎύ 
Ƴǳǎǘ ƘŀǾŜ ǎƛƎƴƛŦƛŎŀƴǘ 
ǊŜƳŀƛƴƛƴƎ ŎŀǇŀŎƛǘȅ ǘƻ 
ǇǊƻǾƛŘŜ ǘƘŜ ǎŜǊǾƛŎŜ 

¢ƘŜ {9I ǎȅǎǘŜƳόǎύ 
Ƴǳǎǘ Ƴŀƛƴǘŀƛƴ 
ŜƴƻǳƎƘ ŜƴŜǊƎȅ 
ǎǘƻǊŜŘ ƛƴ ƻǊŘŜǊ ǘƻ 
ǎǳǇǇƻǊǘ ƻǘƘŜǊ 
ǇǊƻŎŜǎǎŜǎΦ 

{ŎΦо 
/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ 9±  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴǎ ƻƴ ǘƘŜ 
9Ǿƛŀ [± ƻǊ a± ƎǊƛŘΣ ǘƘŜ 9±/-9a{ 
ŎƻƴǘǊƻƭǎ 9± ŎƘŀǊƎƛƴƎ ƭƻŀŘΣ ǿƘƛƭŜ 
ŜƴǎǳǊƛƴƎ ŦǳƭŦƛƭƳŜƴǘ ƻŦ 9± ǳǎŜǊǎΩ 
ǊŜǉǳƛǊŜƳŜƴǘǎ όŘŜƭƛǾŜǊȅ ƻŦ ǊŜǉǳƛǊŜŘ 
ŜƴŜǊƎȅ ƻƴ ǘƛƳŜύΦ 

9±/-9a{ 
tŜŀƪ ƭƻŀŘ 
ŦƻǊŜŎŀǎǘ 

¢ƘŜ 9± Ƴǳǎǘ ŎƻƴǎǳƳŜ 
ŜƭŜŎǘǊƛŎƛǘȅ ŦǊƻƳ ǘƘŜ 
ƎǊƛŘΦ 

¢ƘŜ 9± Ƴǳǎǘ ōŜ 
ŎƘŀǊƎŜŘ ǿƛǘƘ ŜƴŜǊƎȅ 
ǊŜǉǳƛǊŜŘ ōȅ 9± ǳǎŜǊΦ 

{ŎΦп 

/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ 
LƴŘǳǎǘǊƛŀƭ 
ǇǊƻǎǳƳŜǊǎ  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴǎ ƻƴ ǘƘŜ 
ƎǊƛŘΣ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻǎǳƳŜǊǎ ǎƘƛŦǘ ǘƘŜƛǊ 
ƭƻŀŘǎ ŀŎŎƻǊŘƛƴƎƭȅΣ ƛƴ ƻǊŘŜǊ ǘƻ ǊŜŘǳŎŜ 
ǘƘŜƛǊ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƎǊƛŘΦ 

C9a{ 
tŜŀƪ ƭƻŀŘ 
ŦƻǊŜŎŀǎǘ 

 
¢ƘŜ ǊŜōƻǳƴŘ ŜŦŦŜŎǘ 
Ƴǳǎǘ ōŜ ƳƛƴƛƳŀƭΦ 

{ŎΦр 
/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ 9-ŦŜǊǊȅ  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ƛƳōŀƭŀƴŎŜǎΣ ǘƘŜ 9-
ŦŜǊǊȅ ƛǎ ǊŜǉǳŜǎǘŜŘ ǘƻ ƳƻŘƛŦȅ ƛǘǎ ƭƻŀŘΦ 

I9a{ 
tŜŀƪ ƭƻŀŘ 
ŦƻǊŜŎŀǎǘ 

¢ƘŜ 9-ŦŜǊǊȅ Ƴǳǎǘ ōŜ 
ŘƻŎƪŜŘΦ 

¢ƘŜ 9-ŦŜǊǊȅ Ƴǳǎǘ ǎǘƛƭƭ 
ƘŀǾŜ ŜƴƻǳƎƘ 
ŜƭŜŎǘǊƛŎƛǘȅ ǘƻ ōŜ ŀōƭŜ 
ǘƻ ǊŜǘǳǊƴΦ 

 

 

пΦн {ǘŜǇǎ ς {ŎŜƴŀǊƛƻǎ 
 
¢ƘŜ ǇǊƻŎŜǎǎ Ŧƭƻǿ ŦƻǊ ŀƭƭ ǎŎŜƴŀǊƛƻǎ ƛǎ ǎƛƳƛƭŀǊΤ ǘƘŜǊŜŦƻǊŜΣ ƛǘ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ŀ ŎƻƳƳƻƴΣ ƎŜƴŜǊŀƭ ǿŀȅΣ ǿƘŜǊŜ ǘƘŜ ά9a{έ ƳŜŀƴǎ ŀƴȅ 
ŎƻƳǇƻƴŜƴǘΣ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǇǇƭƛŀƴŎŜǎ ƻǊ ǎȅǎǘŜƳǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ƭƻŀŘ ŦƭŜȄƛōƛƭƛǘȅΥ 

¶ HBr storage: controlled by HBr-EMS, 

¶ SEH storage: controlled by SEH-EMS, 

¶ EV charging stations: controlled by EVC-EMS, 

¶ e-ferry batteries: controlled by Harbour EMS, and 

¶ industrial processes: controlled by FEMS.  
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{ŎŜƴŀǊƛƻ 

{ŎŜƴŀǊƛƻ ƴŀƳŜ {ŎΦм ǘƻ р- /ƻƴƎŜǎǘƛƻƴ ŀǾƻƛŘŀƴŎŜ ǳǎƛƴƎ ǾŀǊƛƻǳǎ ǘȅǇŜǎ ƻŦ ŦƭŜȄƛōƭŜ ŘŜǾƛŎŜǎ 

{ǘŜǇ 
bƻΦ 

9ǾŜƴǘ bŀƳŜ ƻŦ 
ǇǊƻŎŜǎǎκŀŎǘƛǾƛǘȅ 

5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ǇǊƻŎŜǎǎκŀŎǘƛǾƛǘȅ {ŜǊǾƛŎŜ LƴŦƻǊƳŀǘƛƻƴ 
ǇǊƻŘǳŎŜǊ όŀŎǘƻǊύ 

LƴŦƻǊƳŀǘƛƻƴ 
ŜȄŎƘŀƴƎŜŘ όL5ǎύ 

wŜǉǳƛǊŜƳ
Ŝƴǘ w-L5ǎ 

{ǘΦм 
9a{ 
ŦƭŜȄƛōƛƭƛǘȅ 
ƻŦŦŜǊ 

CƭŜȄƛōƛƭƛǘȅ ƻŦŦŜǊ  
¢ƘŜ 9a{ Ŏƻƴǘƛƴǳƻǳǎƭȅ ƛƴŦƻǊƳǎ ǘƘŜ ±t{ 
ƻŦ ƛǘǎ ŀǾŀƛƭŀōƭŜ ŦƭŜȄƛōƛƭƛǘȅΦ 

wŜǇƻǊǘ 9a{  LƴŦΦт  

{ǘΦн 
9a{ 
ŦƭŜȄƛōƛƭƛǘȅ 
ƻŦŦŜǊ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 
¢ƘŜ CƭŜȄ-!ƎŜƴǘ ƳŀƴŀƎŜǎ ǘƘŜ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ 9a{ ŀƴŘ 
ǘƘŜ ±t{Φ 

{ŜƴŘ  CƭŜȄ-!ƎŜƴǘ LƴŦΦт 
wŜǉΦмΣ пΣ 
т 

{ǘΦо 
LƳōŀƭŀƴŎŜ 
ŦƻǊŜŎŀǎǘ 

CƻǊŜŎŀǎǘ 
¢ƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ƎǊƛŘ ƛǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ 
ŦƻǊŜŎŀǎǘŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊŜŘƛŎǘ 
ŎƻƴƎŜǎǘƛƻƴǎΦ 

wŜǇƻǊǘ 
²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ 
{ϧ5Σ tǊƛŎŜ 
tǊŜŘƛŎǘƛƻƴǎ 

LƴŦΦмΣ нΣ оΣ р wŜǉΦо 

{ǘΦп 
LƳōŀƭŀƴŎŜ 
ŦƻǊŜŎŀǎǘ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 
¢ƘŜ 9{. ƳŀƴŀƎŜǎ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ 
ōŜǘǿŜŜƴ ǘƘŜ tǊŜŘƛŎǘƛƻƴǎ ǎȅǎǘŜƳ ŀƴŘ 
ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳΦ 

{ŜƴŘ 9{. LƴŦΦмΣ нΣ оΣ р 
wŜǉΦмΣ пΣ 
т 

{ǘΦр 
LƳōŀƭŀƴŎŜ 
5ŜǘŜŎǘƛƻƴ 

DǊƛŘ ƳƻŘŜƭƭƛƴƎ 
κ ƻōǎŜǊǾŀǘƛƻƴ 

¢ƘŜ ƎǊƛŘ ōŜƘŀǾƛƻǳǊ ƛǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ 
ƳƻƴƛǘƻǊŜŘΣ ƭƻƻƪƛƴƎ ŦƻǊ ǇƻǘŜƴǘƛŀƭ 
ŎƻƴƎŜǎǘƛƻƴ ŀƴŘ ǾƻƭǘŀƎŜ ŜȄŎǳǊǎƛƻƴΦ 

wŜǇƻǊǘ 
DǊƛŘ 
ƻōǎŜǊǾŀōƛƭƛǘȅ 
ǎȅǎǘŜƳ 

LƴŦΦп wŜǉΦо 

{ǘΦс 
 

CƭŜȄƛōƛƭƛǘȅ 
ǊŜǉǳŜǎǘ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 
¢ƘŜ CƭŜȄ-!ƎŜƴǘ ƳŀƴŀƎŜǎ ǘƘŜ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ DǊƛŘ 
hōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳ ǘƻ ǘƘŜ ±t{Φ 

{ŜƴŘ CƭŜȄ-!ƎŜƴǘ LƴŦΦоΣ с 
wŜǉΦмΣ пΣ 
т 

{ǘΦт 
CƭŜȄƛōƛƭƛǘȅ 
ǊŜǉǳŜǎǘ 

±ƛǊǘǳŀƭ ǇƻǿŜǊ 
ǎǘŀǘƛƻƴ 
ƳŀƴŀƎŜƳŜƴǘ 

¢ƘŜ ±t{ ƳŀƴŀƎŜǎ ǘƘŜ ŦƭŜȄƛōƛƭƛǘȅ 
ŀǾŀƛƭŀōƭŜ ǿƛǘƘƛƴ ǘƘŜ ƎǊƛŘΦ ²ƘŜƴ 
ŦƭŜȄƛōƛƭƛǘȅ ƛǎ ƴŜŜŘŜŘΣ ƛǘ ŎǊŜŀǘŜǎ ǊŜǉǳŜǎǘǎ 
ǘƻ ǎǳƛǘŀōƭŜ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎΦ 

/ǊŜŀǘŜ 
±t{ /ƻƴǘǊƻƭ 
ŎŜƴǘǊŜ 

LƴŦΦу wŜǉΦрΣ с 

{ǘΦу 
9a{ 
ŦƭŜȄƛōƛƭƛǘȅ 
ǊŜǉǳŜǎǘ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 
¢ƘŜ CƭŜȄ-!ƎŜƴǘ ƳŀƴŀƎŜǎ ǘƘŜ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ ±t{ ŀƴŘ 
ǘƘŜ 9a{Φ 

{ŜƴŘ CƭŜȄ-!ƎŜƴǘ LƴŦΦу 
wŜǉΦмΣ пΣ 
т 

{ǘΦф 
9a{ 
ŦƭŜȄƛōƛƭƛǘȅ 
ǇǊƻǾƛǎƛƻƴ 

CƭŜȄƛōƛƭƛǘȅ 
ŀŎǘƛǾŀǘƛƻƴ 

¢ƘŜ 9a{ ƳƻŘƛŦƛŜǎ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ 
ŦƭŜȄƛōƭŜ ŘŜǾƛŎŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƎǊƛŘ 
ƴŜŜŘǎΣ ƛΦŜΦΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŦƭŜȄƛōƛƭƛǘȅ 
ǊŜǉǳŜǎǘ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ±t{ Ǿƛŀ CƭŜȄ-
!ƎŜƴǘΦ 

9ȄŜŎǳǘŜ 9a{ LƴŦΦфΣ мл wŜǉΦн 

 

Figure 4: Generic UML sequence diagram of FI-1.1 

 
 

р LƴŦƻǊƳŀǘƛƻƴ ŜȄŎƘŀƴƎŜŘ 

LƴŦƻǊƳŀǘƛƻƴ ŜȄŎƘŀƴƎŜŘ 

LƴŦƻǊƳŀǘƛƻƴ 
ŜȄŎƘŀƴƎŜΣ L5 

bŀƳŜ ƻŦ 
ƛƴŦƻǊƳŀǘƛƻƴ 

5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŜȄŎƘŀƴƎŜŘ wŜǉǳƛǊŜƳ
ŜƴǘΣ w-L5ǎ 



 

15 

LƴŦΦм 
²ŜŀǘƘŜǊ 
ŦƻǊŜŎŀǎǘ 

¢ƘŜ ǿŜŀǘƘŜǊ ŦƻǊŜŎŀǎǘ ƛǎ ŀƴ ƛƴǇǳǘ ǘƻ ǘƘŜ ǇǊŜŘƛŎǘƛƻƴ ǎȅǎǘŜƳ ǘƘŀǘ ŜƴŀōƭŜǎ ǘƻ ǇǊŜŘƛŎǘ ǘƘŜ 
ŦǳǘǳǊŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ƎǊƛŘΦ 

wŜǉΦо 

LƴŦΦн {ϧ5 
{ǳǇǇƭȅ ŀƴŘ ŘŜƳŀƴŘ Řŀǘŀ ŀǊŜ ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳΦ Lǘ ƛǎ ǳǎŜŘ ǘƻ 
ǇǊŜŘƛŎǘ ŎƻƴƎŜǎǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ {ϧ5 ƛƴŦƻǊƳŀǘƛƻƴΦ 

wŜǉΦо 

LƴŦΦо tǊƛŎŜ ¢ƘŜ ŜƴŜǊƎȅ ǇǊƛŎŜ ƛǎ ǇǊŜŘƛŎǘŜŘ ōŀǎŜŘ ƻƴ ²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅ ŀƴŘ {ϧ5 ƛƴŦƻǊƳŀǘƛƻƴΦ wŜǉΦо 

LƴŦΦп DǊƛŘ ǎǘŀǘŜ 
¢ƘŜ ƎǊƛŘ ǎǘŀǘŜ ƛǎ ƻōǎŜǊǾŜŘ ōȅ ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳΦ Lǘ ƛǎ ǳǎŜŘ ǘƻ ŘƛǊŜŎǘƭȅ ŘŜǘŜŎǘ 
ŎƻƴƎŜǎǘƛƻƴΣ ƻǊ ǘƻ ǇǊŜŘƛŎǘ ŎƻƴƎŜǎǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ {ϧ5Σ tǊƛŎŜ tǊŜŘƛŎǘƛƻƴǎ 
ǎȅǎǘŜƳΦ 

wŜǉΦо 

LƴŦΦр 
DǊƛŘ ǎǘŀǘŜ 
ǇǊŜŘƛŎǘƛƻƴ 

¢ƘŜ ²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ {ϧ5Σ tǊƛŎŜ tǊŜŘƛŎǘƛƻƴǎ ǎȅǎǘŜƳ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ 
ǎȅǎǘŜƳ ŀǊŜ ŀōƭŜ ǘƻ ǇǊŜŘƛŎǘ ǘƘŜ DǊƛŘ ǎǘŀǘŜ ƻƴ ŀ ǎƘƻǊǘ- ŀƴŘ ƭƻƴƎ-ǘŜǊƳ ōŀǎƛǎΦ 

wŜǉΦо 

LƴŦΦс 
tƻǿŜǊ 
ƴŜŜŘŜŘ 

¢ƘŜ ǇƻǿŜǊ ƴŜŜŘŜŘ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴ ƛǎ ŀǎǎŜǎǎŜŘ ōȅ ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳΦ wŜǉΦо 

LƴŦΦт 
tƻǿŜǊ 
ŀǾŀƛƭŀōƭŜ 

¢ƘŜ ŀǾŀƛƭŀōƭŜ ǇƻǿŜǊ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ōȅ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎ ōŀǎŜŘ ƻƴ ǘƘŜ 
ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ ŦƭŜȄƛōƛƭƛǘȅ ƻŦ ǘƘŜƛǊ ŎƻƳǇƻƴŜƴǘǎΦ 

 

LƴŦΦу 
tƻǿŜǊ 
ǊŜǉǳŜǎǘŜŘ 

¢ƘŜ ǇƻǿŜǊ ǊŜǉǳŜǎǘŜŘ ŦǊƻƳ ŜŀŎƘ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊ ƛǎ ŘŜŎƛŘŜŘ ōȅ ǘƘŜ ±t{ ƛƴ ƻǊŘŜǊ ǘƻ ƎŜǘ 
ǘƘŜ ƴŜŎŜǎǎŀǊȅ ŦƭŜȄƛōƛƭƛǘȅ ŦǊƻƳ ǘƘŜ ŀǾŀƛƭŀōƭŜ ǇǊƻǾƛŘŜǊǎΦ 

wŜǉΦр 

LƴŦΦф 
tƻǿŜǊ 
ƳƻŘƛŦƛŜŘ 

¢ƘŜ 9a{ ǊŜŎŜƛǾŜǎ ǘƘŜ ǇƻǿŜǊ ƳƻŘƛŦƛŎŀǘƛƻƴ ǊŜǉǳŜǎǘŜŘ ōȅ ǘƘŜ ±t{ ŀƴŘ ŜȄŜŎǳǘŜǎ ǘƘŜ ŀŎǘƛƻƴ 
ōȅ ŘƛǊŜŎǘƭȅ ƳƻŘƛŦȅƛƴƎ ǘƘŜ ǇƻǿŜǊ ŀǘ ŘŜǾƛŎŜ ƭŜǾŜƭΦ 

wŜǉΦн 

LƴŦΦмл 
tƻǿŜǊ 
ŎƻƴǎǳƳǇǘƛƻƴ 

¢ƘŜ ƴŜǿ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ōȅ ŀ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊ ŦƻƭƭƻǿƛƴƎ ŀ ǇƻǿŜǊ ǊŜǉǳŜǎǘ ŦǊƻƳ ŀ 
±t{Φ 

wŜǉΦр 

 
bƻǘŜΥ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŘŜǘŀƛƭŜŘ ƛƴ 5нΦо ώоϐΦ 
 

с wŜǉǳƛǊŜƳŜƴǘǎ όƻǇǘƛƻƴŀƭύ 

wŜǉǳƛǊŜƳŜƴǘǎ όƻǇǘƛƻƴŀƭύ 

/ŀǘŜƎƻǊƛŜǎ L5 /ŀǘŜƎƻǊȅ ƴŀƳŜ ŦƻǊ 
ǊŜǉǳƛǊŜƳŜƴǘǎ 

/ŀǘŜƎƻǊȅ ŘŜǎŎǊƛǇǘƛƻƴ 

   

wŜǉǳƛǊŜƳŜƴǘ w-
L5 

wŜǉǳƛǊŜƳŜƴǘ ƴŀƳŜ wŜǉǳƛǊŜƳŜƴǘ ŘŜǎŎǊƛǇǘƛƻƴ 

wŜǉΦм LƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ 
¢ƘŜ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ƛǎ ŜǎǎŜƴǘƛŀƭ ŦƻǊ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǘƻ ōŜ ŀōƭŜ ǘƻ 
ŎƻƳƳǳƴƛŎŀǘŜΦ LƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ CƭŜȄ-!ƎŜƴǘ ŀƴŘ 9{. ǎȅǎǘŜƳǎΦ 

wŜǉΦн wŜǎǇƻƴǎŜ ǘƛƳŜ 
¢ƘŜ ŘƛŦŦŜǊŜƴǘ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ƘŀǾŜ ŀ ƭƻǿ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ƛƴ ƻǊŘŜǊ ǘƻ ōŜ 
ŀōƭŜ ǘƻ ŀǾƻƛŘ ōƭŀŎƪƻǳǘǎ ƛƴ ŎŀǎŜ ǘƘŜ ŎƻƴƎŜǎǘƛƻƴ ǿŀǎ ƴƻǘ ŦƻǊŜŎŀǎǘŜŘΦ 

wŜǉΦо !ŎŎǳǊŀŎȅ 
¢ƘŜ ŦƻǊŜŎŀǎǘǎ ŀƴŘ ƎǊƛŘ ƳƻŘŜƭƭƛƴƎ ǎƘƻǳƭŘ ōŜ ŀŎŎǳǊŀǘŜ ŜƴƻǳƎƘ ǘƻ ōŜ ŀōƭŜ ǘƻ ŘŜǘŜŎǘ 
ŎƻƴƎŜǎǘƛƻƴ ƛƴ ŀŘǾŀƴŎŜ ŀƴŘ ŀǾƻƛŘ ōƭŀŎƪƻǳǘǎ όǎŜŜ YtL мΦп ŀƴŘ мΦрύΦ 

wŜǉΦп /ƻƳƳǳƴƛŎŀǘƛƻƴ ǎŜŎǳǊƛǘȅ ¢ƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŎƘŀƴƴŜƭǎ ǎƘƻǳƭŘ ōŜ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ǇƻǎǎƛōƭŜ ŀǘǘŀŎƪǎΦ 

wŜǉΦр 9ǉǳƛǘȅ 
¢ƘŜ ŘƛŦŦŜǊŜƴǘ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎ ǎƘƻǳƭŘ ōŜ ǘǊŀƴǎǇŀǊŜƴǘƭȅ ǊŜǉǳŜǎǘŜŘ ŀƴŘ Ŝǉǳƛǘŀōƭȅ 
ǊŜǿŀǊŘŜŘΦ 

wŜǉΦс ±ƛǎǳŀƭƛȊŀǘƛƻƴ CƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎ ǎƘƻǳƭŘ ōŜ ŀōƭŜ ǘƻ ǾƛǎǳŀƭƛȊŜ ƛƴŎŜƴǘƛǾŜǎ ŦƻǊ ŦƭŜȄƛōƛƭƛǘȅΦ 

wŜǉΦт tǊƛǾŀŎȅ ŀƴŘ Řŀǘŀ ǇǊƻǘŜŎǘƛƻƴ 
¢ƘŜ ǇŜǊǎƻƴŀƭ ŀƴŘ ǎŜƴǎƛǘƛǾŜ Řŀǘŀ ǎƘƻǳƭŘ ōŜ ƘŀƴŘƭŜŘ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ D5tw ŀƴŘ 
ŎƻƴŦƛŘŜƴǘƛŀƭƛǘȅ ŀƎǊŜŜƳŜƴǘǎΦ  

 
bƻǘŜΥ ǘƘŜǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ŘŜǘŀƛƭŜŘ ƛƴ 5нΦн ώпϐΦ 
 

т /ƻƳƳƻƴ ǘŜǊƳǎ ŀƴŘ ŘŜŦƛƴƛǘƛƻƴǎ 

/ƻƳƳƻƴ ǘŜǊƳǎ ŀƴŘ ŘŜŦƛƴƛǘƛƻƴǎ 

¢ŜǊƳ 5ŜŦƛƴƛǘƛƻƴ 

5{h 5ƛǎǘǊƛōǳǘƛƻƴ ǎȅǎǘŜƳ ƻǇŜǊŀǘƻǊ 

9± 9ƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜ 
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tǊƻǎǳƳŜǊ /ƻƴǎǳƳŜǊ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ǘƘŀǘ Ŏŀƴ ŀǎ ǿŜƭƭ ǇǊƻǾƛŘŜ ŜƴŜǊƎȅ ǘƻ ǘƘŜ ƎǊƛŘ 

{ϧ5 {ǳǇǇƭȅ ŀƴŘ ŘŜƳŀƴŘ ƻŦ ŜƴŜǊƎȅ 

±t{ 
±ƛǊǘǳŀƭ ǇƻǿŜǊ ǎȅǎǘŜƳΥ !ǳǘƻƳŀǘŜŘ ŦƭŜȄƛōƛƭƛǘȅ ŜȄŎƘŀƴƎŜ ǇƭŀǘŦƻǊƳ ǘƘŀǘ ŎƻƴƴŜŎǘǎ ŀƭƭ ǊŜƭŜǾŀƴǘ ǇǊƻǎǳƳŜǊǎ ŀƴŘ ōǳȅŜǊǎ ƻŦ 
ŦƭŜȄƛōƛƭƛǘȅΦ Lǘ ƛǎ ƳŀǊƪŜǘ ƻǊƛŜƴǘŜŘΣ ƳŜŀƴƛƴƎ ƛǘ ŜƴŀōƭŜǎ ƴƻƴ-ƛƴǾŀǎƛǾŜ ƻǇŜǊŀǘƛƻƴ ƛƴǎǘŜŀŘ ƻŦ ŎǳǊǘŀƛƭƳŜƴǘΦ 

 

у /ǳǎǘƻƳ ƛƴŦƻǊƳŀǘƛƻƴ όƻǇǘƛƻƴŀƭύ 

/ǳǎǘƻƳ ƛƴŦƻǊƳŀǘƛƻƴ όƻǇǘƛƻƴŀƭύ 

YŜȅ ±ŀƭǳŜ wŜŦŜǊǎ ǘƻ ǎŜŎǘƛƻƴ 

   

 

2.2. FI-1.2: LOCAL ENERGY COMMUNITY ON EVIA 

1. Description of the use case 

1.1 Name of the use-case 

Use case identification 

ID Area/Domain/Zone(s) Name of the use case 

FI-1.2 Distribution system, DER, Customers Local Energy Community on Evia. 

 
1.2 Version management 

Version management 

Version 
No. 

Date Name of author(s) Changes Approval status 

1.0 24/05/2019 Dune Sebilleau Original UC description for the pilot sites  Approved 

2.0 08/06/2022 Evangelos Rikos Adaptations to follower islands Approved 

2.0 21/07/2022 Jure Ratej Extensive modifications Approved 

3.0 31/07/2022 Evangelos Rikos Final version based on received 
modification proposal 

Approved 

 
1.3 Scope and objective of use case 

Scope and objectives of the use case 

Scope !ƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ ƻŦ 9ǾƛŀΩǎ ƎǊƛŘ Ŏƻƴǎƛǎǘǎ ƻŦ [± ƭƻŀŘ ŀǊŜŀǎ ǘƘŀǘ ŎƻƴǎǘƛǘǳǘŜ ǇƻǘŜƴǘƛŀƭ [9/ǎΦ ¢Ƙƛǎ 
assumption is largely based on the Energy Development Plans in combination with the interest for 
developing Energy Communities in Greece in general. This UC provides a detailed implementation plan 
for the scenario of a LEC at LV level. 

Objective(s) The main objective is to decarbonize ǘƘŜ [± [9/Ωǎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ōȅ ŜȄǇƭƻƛǘƛƴƎ ƳƻǊŜ ƭƻŎŀƭ w9{ 
production, either within the LEC or from other parts of the MV distribution grid of the island. The 
specific objectives for this UC can be summarized below: 
[1] Reduce the use of hydrocarbon-based energies 

[1.1] Allow a high level penetration of renewable energy 
[1.2] LƴŎǊŜŀǎŜ ŜŦŦƛŎƛŜƴŎȅ ƛƴ 9ǾƛŀΩǎ [9/ ŜƭŜŎǘǊƛŎƛǘȅ ƎǊƛŘ 

[1.2.1] Develop synergies between energy networks 
[1.2.2] Provide flexibility in consumption 

Related business case(s) Demand side management, Renewable energy integration, Local RES consumption. 

 
1.4 Narrative of use case 

Narrative of use case 

Short description 

One of the major trends related to Evia (and Greece in general) is the development and establishment of Energy Communities for 
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the optimal exploitation of RES production. The specific UC focuses on the operation of one LEC as part of the LV distribution grid. 

The UC ensures the flexibility exploitation from various prosumers including storage solutions and EVs.  

Complete description 

The LEC in this UC is a load area at LV interconnected via a MV/LV distribution transformer at 1MVA. The LEC is equipped with a 
substantial amount of prosumers and a large share of local RES, such as Photovoltaics. The maximum amount of local RES generation 
is 300 kWp, whereas an additional amount of RES can be imported from the upstream MV grid as part of the wider local production. 
The ultimate goal of this process is to synchronize the consumption of the LEC with the RES variability and, thus, avoid the export of 
RES to the electricity grid outside the island. This leads to a maximization of the local usage of RES and with consequent reduction of 
CO2 emissions from sectors like transportation, use of electricity from Natural Gas units, etc. 
 
The key prosumers providing flexibilities are the two storage solutions (HBr and SEH) as well as a diverse portfolio of EVs. The 
portfolio includes the following: 

¶ !Ŏǘǳŀƭ ǎǘƻǊŀƎŜ ǳƴƛǘǎΥ !ǘ ƭŜŀǎǘ м I.Ǌ ŀƴŘ м {9I ǎȅǎǘŜƳ ōƻǘƘ ŎƻƴƴŜŎǘŜŘ ŎƭƻǎŜ ǘƻ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ƻŦ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ǘǊŀƴǎŦƻǊƳŜǊ 
ōŜŎŀǳǎŜ ƻŦ ǘƘŜƛǊ ƴƻƳƛƴŀƭ ǇƻǿŜǊ όƳƛƴƛƳǳƳ рл ƪ² ŀƴŘ ср ƪ²ύ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

¶ ±ŀǊƛƻǳǎ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜǎ ǘƘŀǘ Ŏŀƴ ǇǊƻǾƛŘŜ ŀ ǎǳōǎǘŀƴǘƛŀƭ ŀƳƻǳƴǘ ƻŦ ŦƭŜȄƛōƛƭƛǘȅ ōȅ ǎƘƛŦǘƛƴƎ ǘƘŜƛǊ ŎƻƴǎǳƳǇǘƛƻƴ όǳǇ ǘƻ сл 9±ǎ ǿƛǘƘ 
ǾŀǊƛƻǳǎ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ƭŜǾŜƭǎ ŦǊƻƳ нΣо ǘƻ нн ƪ²Σ ǿƘƛŎƘ Ŏŀƴ ōŜ ŎƘŀǊƎŜŘ ŀǘ рл ŎƘŀǊƎŜ ǇƻƛƴǘǎύΦ 

 

 

1.5 Key performance indicators 

Key performance indicators 

ID Name Description Reference to mentioned 
use case objectives 

KPI 1.2 
Avoid congestions, reduce peak 
demand 

Reduction of MW/h > 15% [1.2] 

KPI 1.5 

Accuracy of forecast at prosumer, 
MV/LV transformer or substation 
level (energy demand, generation, 
flexibility) 

Normalized Root Mean Square Error (NRMSE) < 10% [1.2] 

KPI 2.4 
Possible renewable integration in 
the grid (%)  

>10%  [1.1] 

KPI 2.5 
Electricity load adaptability level 
(%)   

>=15% Energy demand variation (delta MWh/h) with 
respect to peak demand (MWh/h)   

[1.2], [1.2.2] 

KPI 3.3 
Demand response generated by 
virtual energy storage 

>15% Energy demand variation (delta MWh/h) with 
respect to peak demand (MWh/h)   

[1.2] , [1.2.2] 

KPI 3.4 
Capable of integrating large share 
of renewables  

+10% Safe increase of installed capacity (MW) with 
respect to initial capacity margins with no available 
demand response  

[1.1] 

KPI 3.5 
Reduction of fuel for heating and 
cooling (%) & related GHG 
emission 

>= 10% Percentage of captured heat from primary 
processes for included prosumers  

[1.1], [1] 

KPI 3.6 
Reduction consumption for back-
up energy system (%)  

>=15%  [1] 

 
1.6 Use case conditions 

Use case conditions 

Assumptions 

Assuming the LEC is in place  

Assuming the LEC includes substantial RES and flexibilities. 

Prerequisites 

A flexibility framework/market should be in place. 

 

1.7 Further information to the use case for classification/mapping 

Classification information 



 

18 

Relation to the other use cases 

Linked to FI-1.1: Congestion avoidance (shared resources and actors). 

Level of depth 

General 

Prioritization 

High 

Generic, regional or national relation 

Generic 

Nature of the use case 

Optimized consumption in a local energy community. 

Further keywords for classification 

Local Energy Community, Flexibility 

 
1.8 General remarks 

General remarks 

The different scenarios can be combined: a combination of flexibility providers can be requested to provide flexibility at the same 
time. 

 
2 Diagrams of use case 

Diagram(s) of use case 

 

 

Figure 5: Context diagram for use case FI-1.2 Figure 6: Component layer of the SGAM for use case FI-1.2 

 

3 Technical details 
3.1 Actors 

Actors 

Grouping Group Description 

Logical Actor Technical Entity that takes part in the execution of a Use Case. A Logical Actor can be mapped to a 
physical component. 

Actor name Actor type Actor description Further information specific 
to this use case 
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Weather, 
Energy, S&D, 
Price 
Predictions 
systems 

Logical 
Actor 

Forecast and Observation Systems: System which performs 
weather forecast and observation calculation and distributes the 
calculated geospatially referenced information to all other 
connected systems, such as Distribution Management Systems, 
Transmission Management Systems, DER/Generation 
Management Systems, EMS or VPPs systems for DER, etc., 
enabling in many cases optimized decision processes or 
automation 

 
RDN, NTNU and ARMINES 
solutions. 

ESB 
Logical 
Actor  

Systems Interfacing Support: Actor responsible for delivering & 
ensuring functional system interfaces 

ICOM solution. 

Grid 
Observability 
system 

Logical 
Actor 

Network Operation Simulation: This actor performs network state 
estimation in order to allow facilities to define, prepare and 
optimize the sequence of operations required to solve or mitigate 
the predicted issues. 

ODI solution. 

VPS Control 
centre 

Logical 
Actor 

Application: Software-based application or system. INEA solution. 

Flex-Agent 
Logical 
Actor 

Systems Interfacing Support: Actor responsible for delivering & 
ensuring functional system interfaces. 

INEA solution. 

SCADA & 
MDMS 

Logical 
Actor 

Application: Application or system responsible for Meter Reading 
and Control. 

Provides necessary 
information to the prediction 
system. Third party solution. 

HBr-EMS 
Logical 
Actor 

Demand Response Management System: A system or an 
application which controls the HBr unit to modify its energy 
exchange in response to energy shortages or high energy prices. 

ELS or third party solution. 
 

SEH-EMS 
Logical 
Actor 

Demand Response Management System: A system or an 
application which controls the SEH unit to modify its energy 
exchange in response to energy shortages or high energy prices. 

SYL or third party solution. 
 

EVC-EMS 
Logical 
Actor 

Demand Response Management System: A system or an 
application which controls the EV charging units to modify (curtail 
and shift) their energy consumption in response to energy 
shortages or high energy prices. 

TRIALOG, ETREL or third 
party solution. 
 

 
3.2 References 

References 

No. Reference 
type 

Reference Status Impact on use 
case 

Originator/organizatio
n 

Link 

       

 
4 Step by step analysis of use case 
4.1 Overview of scenarios 

Scenario conditions 

No. Scenario 
name 

Scenario description Primary 
actor 

Triggering 
event 

Pre-condition Post-condition 

Sc.1 

Optimized 
consumption 
of LEC using 
the HBr 
storage  

The flexibility of the HBr storage is used 
in order to match (optimize) RES 
ǇǊƻŘǳŎǘƛƻƴ ǿƛǘƘ ǘƘŜ [9/Ωǎ ŎƻƴǎǳƳǇǘƛƻƴ, 
with the intention to maximize the usage 
of RES energy locally, thus avoiding GHG 
emissions. 

HBr-EMS 
RES surplus 
forecast 

The HBr system(s) 
must have 
significant remaining 
capacity to provide 
the service 

The HBr system(s) must 
maintain enough 
energy stored in order 
to support other 
processes 

Sc.2 

Optimized 
consumption 
of LEC using 
the SEH 
storage 

The flexibility of the SEH storage is used 
in order to match (optimize) RES 
ǇǊƻŘǳŎǘƛƻƴ ǿƛǘƘ ǘƘŜ [9/Ωǎ ŎƻƴǎǳƳǇǘƛƻƴ, 
with the intention to maximize the usage 
of RES energy locally, thus avoiding GHG 
emissions. 

SEH-EMS 
RES surplus 
forecast 

The SEH system(s) 
must have 
significant remaining 
capacity to provide 
the service 

The SEH system(s) 
must maintain enough 
energy stored in order 
to support other 
processes 

Sc.3 

Optimized 
consumption 
of LEC using 
EVs 

The flexibility of the EVs connected to 
the LEC is used in order to match 
όƻǇǘƛƳƛȊŜύ w9{ ǇǊƻŘǳŎǘƛƻƴ ǿƛǘƘ ǘƘŜ [9/Ωǎ 
consumption, with the intention to 
maximize the usage of RES energy 

EVC-EMS 
RES surplus 
forecast 

The EV must be 
consuming 
electricity from the 
grid. 

The EV must be 
charged with energy 
required by the EV 
user. 
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locally, thus avoiding GHG emissions. 

 
4.2 Steps ς Scenarios 
¢ƘŜ ǇǊƻŎŜǎǎ Ŧƭƻǿ ŦƻǊ ŀƭƭ ǎŎŜƴŀǊƛƻǎ ƛǎ ǎƛƳƛƭŀǊΤ ǘƘŜǊŜŦƻǊŜΣ ƛǘ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ŀ ŎƻƳƳƻƴΣ ƎŜƴŜǊŀƭ ǿŀȅΣ ǿƘŜǊŜ ǘƘŜ ά9a{έ ƳŜŀƴǎ ŀƴȅ 
ŎƻƳǇƻƴŜƴǘΣ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǇǇƭƛŀƴŎŜǎ ƻǊ ǎȅǎǘŜƳǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ƭƻŀŘ ŦƭŜȄƛōƛƭƛǘȅΥ 

¶ HBr storage: controlled by HBr-EMS, 

¶ SEH storage: controlled by SEH-EMS, 

¶ EV charging stations: controlled by EVC-EMS. 

Scenario 

Scenario name Sc.1 to 3- Optimized consumption of LEC using various types of flexible devices 

Step 
No. 

Event Name of 
process/activit
y 

Description of process/activity Service Information 
producer 
(actor) 

Information 
exchanged 
(IDs) 

Requir
ement 
R-IDs 

St.1 
EMS 
flexibility 
offer 

Flexibility offer 
The EMS informs the VPS of its available 
flexibility. 

Report EMS  Inf.7  

St.2 
EMS 
flexibility 
offer 

Communication 
The Flex-Agent manages the 
communications between the EMS 
systems and the VPS. 

Send  Flex-Agent Inf.7 
Req.1, 
4, 7 

St.3 
Grid state 
forecast 

Forecast 
The state of the grid is continuously 
forecasted in order to predict 
congestion(s). 

Report 

Weather, 
Energy, 
S&D, Price 
Predictions 

Inf.1, 2, 3, 5 Req.3 

St.4 
Grid state 
forecast 

Communication 
The ESB manages the communications 
between the Predictions system and the 
Grid observability system. 

Send ESB Inf.1, 2, 3, 5 
Req.1, 
4, 7 

St.5 
Congestion 
Detection 

Grid modelling 
/ observation 

The grid behaviour is continuously 
monitored, looking for potential 
congestion and voltage excursion. 

Report 
Grid 
observabilit
y system 

Inf.4 Req.3 

St.6 
Flexibility 
request 

Communication 
The Flex-Agent manages the 
communications from the Grid 
observability system to the VPS. 

Send Flex-Agent Inf.3, 6 
Req.1, 
4, 7 

St.7 
Flexibility 
request 

Virtual power 
station 
management 

The VPS manages the flexibility available 
within the grid. When flexibility is needed, 
it creates requests to the suitable 
flexibility providers. 

Create 
VPS Control 
centre 

Inf.8 
Req.5, 
6 

St.8 
EMS 
flexibility 
request 

Communication 
The Flex-Agent manages the 
communications from the VPS to the EMS 
systems. 

Send Flex-Agent Inf.8 
Req.1, 
4, 7 

St.9 
EMS 
flexibility 
provision 

Flexibility 
activation 

The EMS shifts its consumption according 
to the grid needs, i.e., according to the 
flexibility request received from VPS via 
Flex-Agent. 

Execute EMS Inf.9, 10 Req.2 
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Figure 7: UML sequence diagram of FI-1.2 

 

5 Information exchanged 

Information exchanged 

Information 
exchange, ID 

Name of 
information 

Description of information exchanged Requirem
ent, R-IDs 

Inf.1 
Weather 
forecast 

The weather forecast is an input to the prediction system that enables to predict the 
future state of the grid. 

Req.3 

Inf.2 S&D 
Supply and demand data are transferred to the Grid observability system. It is used to 
predict congestion through the Weather, Energy, S&D information. 

Req.3 

Inf.3 Price The energy price is predicted based on Weather, Energy, and S&D information. Req.3 

Inf.4 Grid state 
The grid state is observed by the Grid observability system. It is used to directly detect 
congestion, or to predict congestion through the Weather, Energy, S&D, Price Predictions 
system. 

Req.3 

Inf.5 
Grid state 
prediction 

The Weather, Energy, S&D, Price Predictions system along with the Grid observability 
system are able to predict the Grid state on a short- and long-term basis. 

Req.3 

Inf.6 
Power 
needed 

The power needed to avoid congestion is assessed by the Grid observability system. Req.3 

Inf.7 
Power 
available 

The available power is calculated by the different flexibility providers based on the 
availability and flexibility of their components. 

 

Inf.8 
Power 
requested 

The power requested from each flexibility provider is decided by the VPS in order to get 
the necessary flexibility from the available providers. 

Req.5 

Inf.9 
Power 
modified 

The EMS receives the power modification requested by the VPS and executes the action 
by directly modifying the power at device level. 

Req.2 

Inf.10 
Power 
consumption 

The new power consumption by a flexibility provider following a power request from a 
VPS. 

Req.5 

 
Note: the structure of this information is detailed in D2.3 [3]. 
 

6 Requirements (optional) 

Requirements (optional) 

Categories ID Category name for 
requirements 

Category description 

   

Requirement 
R-ID 

Requirement name Requirement description 

Req.1 Interoperability 
The interoperability is essential for the different elements of the system to be able 
to communicate. Interoperability is provided by Flex-Agent and ESB systems. 

Req.2 Response time The different elements of the system should have a low response time in order to 
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be able to avoid blackouts in case the congestion was not forecasted. 

Req.3 Accuracy 
The forecasts and grid modelling should be accurate enough to be able to detect 
congestion in advance and avoid blackouts (see KPI 1.4 and 1.5). 

Req.4 Communication security The communication channels should be protected against possible attacks. 

Req.5 Equity 
The different flexibility providers should be transparently requested and equitably 
rewarded. 

Req.6 Visualization Flexibility providers should be able to visualize incentives for flexibility. 

Req.7 Privacy and data protection 
The personal and sensitive data should be handled in compliance with GDPR and 
confidentiality agreements.  

 
Note: these requirements are detailed in D2.2 [4]. 
 

7 Common terms and definitions 

Common terms and definitions 

Term Definition 

Prosumer Consumer of electricity that can as well provide energy to the grid 

S&D Supply and demand of energy 

VPS 
Virtual power system: Automated flexibility exchange platform that connects all relevant prosumers and buyers of 
flexibility. It is market oriented, meaning it enables non-invasive operation instead of curtailment. 

 
8 Custom information (optional) 

Custom information (optional) 

Key Value Refers to section 

   

 

2.3. FI-2.1: ISLANDED MICROGRID ON FAVIGNANA 

мΦ 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜ 
мΦм bŀƳŜ ƻŦ ǘƘŜ ǳǎŜ-ŎŀǎŜ 

¦ǎŜ ŎŀǎŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ 

L5 !ǊŜŀκ5ƻƳŀƛƴκ½ƻƴŜόǎύ bŀƳŜ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜ 

CL-нΦм 5ƛǎǘǊƛōǳǘƛƻƴ ǎȅǎǘŜƳΣ 59wΣ /ǳǎǘƻƳŜǊǎ LǎƭŀƴŘŜŘ ƳƛŎǊƻƎǊƛŘΩǎ ŎƻƴƎŜǎǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ƻƴ 
CŀǾƛƎƴŀƴŀ 

 
мΦн ±ŜǊǎƛƻƴ ƳŀƴŀƎŜƳŜƴǘ 

±ŜǊǎƛƻƴ ƳŀƴŀƎŜƳŜƴǘ 

±ŜǊǎƛƻƴ 
bƻΦ 

5ŀǘŜ bŀƳŜ ƻŦ ŀǳǘƘƻǊόǎύ /ƘŀƴƎŜǎ !ǇǇǊƻǾŀƭ ǎǘŀǘǳǎ 

мΦл нпκлрκнлмф 5ǳƴŜ {ŜōƛƭƭŜŀǳ hǊƛƎƛƴŀƭ ¦/ ŘŜǎŎǊƛǇǘƛƻƴ ŦƻǊ ǘƘŜ Ǉƛƭƻǘ ǎƛǘŜǎ  !ǇǇǊƻǾŜŘ 

нΦл мпκлсκнлнн 9ǾŀƴƎŜƭƻǎ wƛƪƻǎ !ŘŀǇǘŀǘƛƻƴǎ ǘƻ ŦƻƭƭƻǿŜǊ ƛǎƭŀƴŘǎ !ǇǇǊƻǾŜŘ 

нΦл нмκлтκнлнн WǳǊŜ wŀǘŜƧ 9ȄǘŜƴǎƛǾŜ ƳƻŘƛŦƛŎŀǘƛƻƴǎ !ǇǇǊƻǾŜŘ 

оΦл омκлтκнлнн 9ǾŀƴƎŜƭƻǎ wƛƪƻǎ Cƛƴŀƭ ǾŜǊǎƛƻƴ ōŀǎŜŘ ƻƴ ǊŜŎŜƛǾŜŘ 
ƳƻŘƛŦƛŎŀǘƛƻƴ ǇǊƻǇƻǎŀƭ 

!ǇǇǊƻǾŜŘ 

 
мΦо {ŎƻǇŜ ŀƴŘ ƻōƧŜŎǘƛǾŜ ƻŦ ǳǎŜ ŎŀǎŜ 

{ŎƻǇŜ ŀƴŘ ƻōƧŜŎǘƛǾŜǎ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜ 

{ŎƻǇŜ ¢Ƙƛǎ ¦/ ŀƛƳǎ ŀǘ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ƭƻŎŀƭ ƳƛŎǊƻƎǊƛŘΣ ǘƘŀǘ ƛǎ ǘƘŜ ǇƻǿŜǊ ǎȅǎǘŜƳ ƻŦ CŀǾƛƎƴŀƴŀΦ 
¢ƘŜ ƻǇǘƛƳƛȊŀǘƛƻƴ ŀǇǇǊƻŀŎƘ ŦƻŎǳǎŜǎ ƻƴ ǘƘŜ ŎƻƴƎŜǎǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƭƛƴŜǎ ƻŦ ǘƘŜ 
ǎȅǎǘŜƳΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ǘǿƻ ŘƛǎǘǊƛōǳǘƛƻƴ ƭƛƴŜǎ ǘƘŀǘ ƛƴǘŜǊŎƻƴƴŜŎǘ ǘƘŜ a± ƎǊƛŘ ǘƻ ǘƘŜ ŎŜƴǘǊŀƭ ŘƛŜǎŜƭ ǎǘŀǘƛƻƴ 
Ŏŀƴ ŜȄǇŜǊƛŜƴŎŜ ŎƻƴƎŜǎǘƛƻƴǎ ŘǳǊƛƴƎ ǇŜŀƪ ƭƻŀŘǎΦ 
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hōƧŜŎǘƛǾŜόǎύ ¢ƘŜ Ƴŀƛƴ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ƳŀƴŀƎŜ ŦƭŜȄƛōƛƭƛǘƛŜǎ ƛƴ ƻǊŘŜǊ ǘƻ ƭŜǾŜƭ ǘƘŜ ƭƻŀŘ ŎǳǊǾŜ ŀǘ ǘƘŜ ǘǿƻ ŘƛǎǘǊƛōǳǘƛƻƴ 
ƭƛƴŜǎ ŘŜǇŀǊǘƛƴƎ ŦǊƻƳ ǘƘŜ ŎŜƴǘǊŀƭ ŘƛŜǎŜƭ ǎǘŀǘƛƻƴΦ ¢Ƙƛǎ ƛǎ ŀŎƘƛŜǾŜŘ ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ ŀ ǇƻǊǘŦƻƭƛƻ ƻŦ ǇǊƻǎǳƳŜǊǎ 
ƛƴŎƭǳŘƛƴƎ ǎǘƻǊŀƎŜ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ 9±ǎΦ 
[1] wŜŘǳŎŜ ǘƘŜ ǳǎŜ ƻŦ ƘȅŘǊƻŎŀǊōƻƴ-ōŀǎŜŘ ŜƴŜǊƎƛŜǎ 

[1.1] hǇǘƛƳƛȊŜ ōŀƭŀƴŎŜ ƛƴ CŀǾƛƎƴŀƴŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƎǊƛŘ 
[1.1.1] tǊƻǾƛŘŜ ƻōǎŜǊǾŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƎǊƛŘ 
[1.1.2] tǊƻǾƛŘŜ ŦƭŜȄƛōƛƭƛǘȅ ƛƴ ŎƻƴǎǳƳǇǘƛƻƴ 
[1.1.3] wŜŘǳŎŜ ǇŜŀƪ ŘŜƳŀƴŘ 

[1.2] 5ŜŎŀǊōƻƴƛȊŜ ǘƘŜ ǘǊŀƴǎǇƻǊǘ ƴŜǘǿƻǊƪ 
[1.2.1] 5ŜǾŜƭƻǇ ǎȅƴŜǊƎƛŜǎ ōŜǘǿŜŜƴ ŜƴŜǊƎȅ ƴŜǘǿƻǊƪǎ 
[1.2.2] wŜŘǳŎŜ ǘƘŜ ƛƳǇŀŎǘ ƻŦ 9± ƻƴ ǘƘŜ ƴŜǘǿƻǊƪ 

[2] 9ƴǎǳǊŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ǎŜǊǾƛŎŜ ŦƻǊ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜǎ ƛƴ ǘƘŜ Ŏƛǘȅ ŎŜƴǘǊŜ ŀǘ ŀƭƭ ǘƛƳŜǎ 
[2.1] 5ŜǾŜƭƻǇ ǎǘƻǊŀƎŜ ǎȅǎǘŜƳǎ 

wŜƭŀǘŜŘ ōǳǎƛƴŜǎǎ ŎŀǎŜόǎύ /ƻƴƎŜǎǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘΣ 5ŜƳŀƴŘ ǎƛŘŜ ƳŀƴŀƎŜƳŜƴǘΣ wŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ƛƴǘŜƎǊŀǘƛƻƴΣ !Ǿŀƛƭŀōƛƭƛǘȅ ƻŦ 
ǎŜǊǾƛŎŜ ŦƻǊ 9±Φ 

 
мΦп bŀǊǊŀǘƛǾŜ ƻŦ ǳǎŜ ŎŀǎŜ 

bŀǊǊŀǘƛǾŜ ƻŦ ǳǎŜ ŎŀǎŜ 

{ƘƻǊǘ ŘŜǎŎǊƛǇǘƛƻƴ 

For the scenario of Favignana one of the UCs considered is the operation of ǘƘŜ ƛǎƭŀƴŘΩǎ ƎǊƛŘ ŀǎ an islanded microgrid. Specifically, 

among all possible operations related to a microgrid, the congestion management is considered due to the topology of the specific 

grid. This topology includes one central station (diesel) that feeds the consumers through a small number of central MV lines. These 

lines are subject to congestion when peaks in loads occur and, therefore, an optimisation management can be introduced using 

specific flexibilities.   

/ƻƳǇƭŜǘŜ ŘŜǎŎǊƛǇǘƛƻƴ 

¢ƘŜ ǎǇŜŎƛŦƛŎ ¦/ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ƎǊƛŘ ǘƻǇƻƭƻƎȅ ƻŦ ŀ ǊŜŦŜǊŜƴŎŜ ǇƻǿŜǊ ǎȅǎǘŜƳ ό/LDw9 a± ǊŜŦŜǊŜƴŎŜ ƎǊƛŘύΣ ǿƘƛŎƘΣ ƛƴ ŀƴȅ ŎŀǎŜΣ ǇǊŜǎŜƴǘǎ 
ƭƻǘǎ ƻŦ ǎƛƳƛƭŀǊƛǘƛŜǎ ǘƻ ǘƘŜ ŀŎǘǳŀƭ ǎȅǎǘŜƳ ƻŦ ǘƘŜ ƛǎƭŀƴŘΦ ¢ƘŜ ǊŜŀǎƻƴ ŦƻǊ ŎƘƻƻǎƛƴƎ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ƎǊƛŘ ǿŀǎ ǘƘŜ ǳƴŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ƎǊƛŘ 
ǘƻǇƻƭƻƎȅ Řŀǘŀ ōȅ ǘƘŜ ƭƻŎŀƭ 5{hΦ ¢ƘŜ ǎŜƭŜŎǘŜŘ ǊŜŦŜǊŜƴŎŜ ƎǊƛŘ ǿŀǎ ƳƻŘƛŦƛŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ǊŜǎŜƳōƭŜ ǘƘŜ ŀŎǘǳŀƭ ƎǊƛŘ ŀǎ ǿŜƭƭ ŀǎ ǇƻǎǎƛōƭŜΦ 
{ǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘŜ ǎȅǎǘŜƳ Ŏƻƴǎƛǎǘǎ ƻŦ ƻƴŜ ŎŜƴǘǊŀƭ ǎǘŀǘƛƻƴ όŘƛŜǎŜƭ ƎŜƴ-ǎŜǘύΣ ǿƘƛŎƘ ƛǎ ǘƘŜ Ƴŀƛƴ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭƛŜǊ ƻŦ ǘƘŜ ƛǎƭŀƴŘ ŀǘ ǘƘŜ 
ƳƻƳŜƴǘΦ CǊƻƳ ǘƘŜ ŎŜƴǘǊŀƭ ǎǘŀǘƛƻƴΣ ǘǿƻ a± ƭƛƴŜǎ ŀǊŜ ǳǎŜŘ ǘƻ ƛƴǘŜǊŎƻƴƴŜŎǘ ǘƘŜ ǾŀǊƛƻǳǎ ǇǊƻǎǳƳŜǊǎ ǘƻ ǘƘŜ ƎŜƴŜǊŀǘƛƻƴΦ ¢ƘŜ ǘǿƻ ƭƛƴŜǎ 
ŜȄǇŜǊƛŜƴŎŜ ǊŜƭŀǘƛǾŜƭȅ ƘƛƎƘ ƭƻŀŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǎŜŀǎƻƴ ŀƴŘ ǘƘƛǎ ƭƻŀŘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ōŜŎƻƳŜ ƘƛƎƘŜǊ ǿƛǘƘ ǘƘŜ ŀŘǾŜƴǘ ƻŦ ŜƭŜŎǘǊƻ-Ƴƻōƛƭƛǘȅ 
ŀƴŘ ƻǘƘŜǊ ǳǎŜǎ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ όŜΦƎΦΣ Ŝ-CŜǊǊȅύ ƴƻǘ ŜȄƛǎǘƛƴƎ ŀǘ ǇǊŜǎŜƴǘΦ !ƭǎƻΣ ŀ ƭŀǊƎŜ ǎƘŀǊŜ ƻŦ ǊŜƴŜǿŀōƭŜǎ ƛǎ ŦƻǊŜǎŜŜƴ ƛƴ ǘƘŜ ƴŜŀǊ ŦǳǘǳǊŜΣ 
ƴŀƳŜƭȅ ǇƘƻǘƻǾƻƭǘŀƛŎǎ όǳǇ ǘƻ оΦп a²ǇύΣ ǿƘƛŎƘ ƴŜŎŜǎǎƛǘŀǘŜǎ ǘƘŜ ǳǎŜ ƻŦ ǎǘƻǊŀƎŜ ǘŜŎƘƴƻƭƻƎƛŜǎΦ ¢ƘŜ ƭŀǘǘŜǊ Ŏŀƴ Ǉƭŀȅ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǊƻƭŜ ƛƴ ǘƘŜ 
ŎƻƴƎŜǎǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ǘƘǊƻǳƎƘ ǘƘŜƛǊ ƛƴŎǊŜŀǎŜŘ ŦƭŜȄƛōƛƭƛǘƛŜǎΦ Lƴ ŀ ƴǳǘǎƘŜƭƭΣ ǘƘŜ ƪŜȅ ǇǊƻǎǳƳŜǊǎ ŦƻǊŜǎŜŜƴ ǘƻ ǇǊƻǾƛŘŜ ŦƭŜȄƛōƛƭƛǘƛŜǎ ƛƴ ǘƘƛǎ 
¦/ ŀǊŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ   

¶ !Ŏǘǳŀƭ ǎǘƻǊŀƎŜ ǳƴƛǘǎΥ !ǘ ƭŜŀǎǘ м I.Ǌ ŀƴŘ м {9I ǎȅǎǘŜƳ ōƻǘƘ ŎƻƴƴŜŎǘŜŘ ŎƭƻǎŜ ǘƻ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ƻŦ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ǘǊŀƴǎŦƻǊƳŜǊ 
ōŜŎŀǳǎŜ ƻŦ ǘƘŜƛǊ ƴƻƳƛƴŀƭ ǇƻǿŜǊ όƳƛƴƛƳǳƳ рл ƪ² ŀƴŘ ср ƪ²ύ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

¶ ±ŀǊƛƻǳǎ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜǎ ǘƘŀǘ Ŏŀƴ ǇǊƻǾƛŘŜ ŀ ǎǳōǎǘŀƴǘƛŀƭ ŀƳƻǳƴǘ ƻŦ ŦƭŜȄƛōƛƭƛǘȅ ōȅ ǎƘƛŦǘƛƴƎ ǘƘŜƛǊ ŎƻƴǎǳƳǇǘƛƻƴ όǳǇ ǘƻ н a² ƛƴ 
ǘƻǘŀƭ ƛƴ ǘƘŜ Ƴƻǎǘ ƻǇǘƛƳƛǎǘƛŎ ǎŎŜƴŀǊƛƻύΦ  

 

 
мΦр YŜȅ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴŘƛŎŀǘƻǊǎ 

YŜȅ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴŘƛŎŀǘƻǊǎ 

L5 bŀƳŜ 5ŜǎŎǊƛǇǘƛƻƴ wŜŦŜǊŜƴŎŜ ǘƻ ƳŜƴǘƛƻƴŜŘ 
ǳǎŜ ŎŀǎŜ ƻōƧŜŎǘƛǾŜǎ 

YtL мΦп 
Likelihood of prediction of 
congestion (voltage/power-flow 
limit violation) 

Frequency of correct predictions of occurrence of 
congestion > 90% (targets given in D6.6 [8], section 2.4.2, 
Table 2) 

ώмΦмΦмϐ 

YtL мΦр 

Accuracy of forecast at prosumer, 
MV/LV transformer or substation 
level (energy demand, generation, 
flexibility) 

bƻǊƳŀƭƛȊŜŘ wƻƻǘ aŜŀƴ {ǉǳŀǊŜ 9ǊǊƻǊ όbwa{9ύ < 10% ώмΦмΦмϐ 

YtL нΦм 
{ǘƻǊŀƎŜ ǇƻǿŜǊ 
ŎŀǇŀŎƛǘȅ ƛƴǎǘŀƭƭŜŘ όƪ²ύ  

рл ƪ² I.Ǌ ōŀǘǘŜǊȅΣ ср ƪ² {9I ώмΦмϐΣ ώнΦмϐ 

YtL нΦн 
{ǘƻǊŀƎŜ ŜƴŜǊƎȅ ŎŀǇŀŎƛǘȅ 
ƛƴǎǘŀƭƭŜŘ όƪ²Ƙύ  

отр ƪ²Ƙ  ώмΦмϐΣ ώнΦмϐ 
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YtL нΦо {ǘƻǊŀƎŜ Ŏƻǎǘ ώϵϐ  ғҐлΦмлϵκƪ²Ƙ ƻŦ ŘƛǎŎƘŀǊƎŜŘ ŜƴŜǊƎȅ  ώмΦмϐΣ ώнΦмϐ 

YtL нΦр 
9ƭŜŎǘǊƛŎƛǘȅ ƭƻŀŘ ŀŘŀǇǘŀōƛƭƛǘȅ ƭŜǾŜƭ 
ό҈ύ   

ҔҐмр҈ 9ƴŜǊƎȅ ŘŜƳŀƴŘ ǾŀǊƛŀǘƛƻƴ όŘŜƭǘŀ a²ƘκƘύ ǿƛǘƘ 
ǊŜǎǇŜŎǘ ǘƻ ǇŜŀƪ ŘŜƳŀƴŘ όa²ƘκƘύ   

ώмΦмΦнϐΣ ώмΦнΦнϐ 

YtL оΦм 
Reduction consumption for backup 
energy system (%) 

җ мр ҈ Considering EVs in city traffic ώмΦнϐ 

YtL оΦн 
Flexibility range at average 
occupancy of charging spots 

% charging load variation without violation of user needs 
compared to baseline >15%) 

ώмΦмΦнϐΣ ώмΦнΦнϐ 

YtL оΦо 
5ŜƳŀƴŘ ǊŜǎǇƻƴǎŜ ƎŜƴŜǊŀǘŜŘ ōȅ 
ǾƛǊǘǳŀƭ ŜƴŜǊƎȅ ǎǘƻǊŀƎŜ ƛƴ 
ŘŜƳƻƴǎǘǊŀǘŜŘ ǳǎŜ ŎŀǎŜǎ  

Ҕмр҈ 9ƴŜǊƎȅ ŘŜƳŀƴŘ ǾŀǊƛŀǘƛƻƴ όŘŜƭǘŀ a²ƘκƘύ ǿƛǘƘ 
ǊŜǎǇŜŎǘ ǘƻ ǇŜŀƪ ŘŜƳŀƴŘ όa²ƘκƘύ   

ώмΦмΦнϐΣ ώмΦнΦмϐ 

YtL оΦр 
wŜŘǳŎǘƛƻƴ ƻŦ ŦǳŜƭ ŦƻǊ ƘŜŀǘƛƴƎ ŀƴŘ 
ŎƻƻƭƛƴƎ ό҈ύ ϧ ǊŜƭŀǘŜŘ DID 
ŜƳƛǎǎƛƻƴ  

ҔҐ мл҈ tŜǊŎŜƴǘŀƎŜ ƻŦ ŎŀǇǘǳǊŜŘ ƘŜŀǘ ŦǊƻƳ ǇǊƛƳŀǊȅ 
ǇǊƻŎŜǎǎŜǎ ŦƻǊ ƛƴŎƭǳŘŜŘ ǇǊƻǎǳƳŜǊǎ  

ώмΦнϐΣ ώмϐ 

YtL оΦс 
wŜŘǳŎǘƛƻƴ ŎƻƴǎǳƳǇǘƛƻƴ ŦƻǊ ōŀŎƪ-
ǳǇ ŜƴŜǊƎȅ ǎȅǎǘŜƳ ό҈ύ  

ҔҐмр҈  ώмϐ 

YtL рΦм 
Lessen the burden of power grids 
through self-consumption 

MWh/h of self-consumed energy > 10% ώмΦмϐ 

YtL рΦн 
Grid state observability: near 
real-time and forecast 

Number of observed grid state variables (voltage, power 

flows) with respect to possible states of interest (>80%) 
ώмΦмΦмϐ 

YtL рΦо 
Accuracy of forecasts at 
microgrid, BRP level (energy 
demand, generation, flexibility) 

bƻǊƳŀƭƛȊŜŘ wƻƻǘ aŜŀƴ {ǉǳŀǊŜ 9ǊǊƻǊ όbwa{9ύ < 5 % ώмΦмΦмϐ 

 
мΦс ¦ǎŜ ŎŀǎŜ ŎƻƴŘƛǘƛƻƴǎ 

¦ǎŜ ŎŀǎŜ ŎƻƴŘƛǘƛƻƴǎ 

!ǎǎǳƳǇǘƛƻƴǎ 

!ǎǎǳƳƛƴƎ ǘƘŜǊŜ ƛǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŀƳƻǳƴǘ ƻŦ 9±ǎ ǿƘƛŎƘ Ŏŀƴ ǇǊƻǾƛŘŜ ŦƭŜȄƛōƛƭƛǘȅΦ 

/ƻƴǎƛŘŜǊƛƴƎ ǘƘŀǘ ǘƘŜ Ŝ-ŦŜǊǊȅ ƛǎ ƛƴǎǘŀƭƭŜŘ όǘƘƛǎ ǿƛƭƭ ǇǊƻōŀōƭȅ ƴƻǘ ƘŀǇǇŜƴ ǿƛǘƘƛƴ ǘƘŜ ǘƛƳŜǎŎŀƭŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΣ ōǳǘ ƛǘ ƛǎ ǎǘǳŘƛŜŘ ŀƴȅǿŀȅύΦ 

tǊŜǊŜǉǳƛǎƛǘŜǎ 

! ŦƭŜȄƛōƛƭƛǘȅ ŦǊŀƳŜǿƻǊƪκƳŀǊƪŜǘ ǎƘƻǳƭŘ ōŜ ƛƴ ǇƭŀŎŜΦ 

 
мΦт CǳǊǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ǳǎŜ ŎŀǎŜ ŦƻǊ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴκƳŀǇǇƛƴƎ 

/ƭŀǎǎƛŦƛŎŀǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ 

wŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ƻǘƘŜǊ ǳǎŜ ŎŀǎŜǎ 

[ƛƴƪŜŘ ǘƻ CL-нΦнΥ CŀǾƛƎƴŀƴŀΩǎ ƛǎƭŀƴŘŜŘ [9/ όǘƘŜ ǊŜǎƻǳǊŎŜǎ ǇƻǊǘŦƻƭƛƻ ƛǎ ǘƘŜ ǎŀƳŜ ŀƴŘ ƻƴƭȅ ǘƘŜ ¦/ ƻōƧŜŎǘƛǾŜ ŘƛŦŦŜǊǎύΦ 

[ŜǾŜƭ ƻŦ ŘŜǇǘƘ 

DŜƴŜǊŀƭ 

tǊƛƻǊƛǘƛȊŀǘƛƻƴ 

bƻǊƳŀƭ 

DŜƴŜǊƛŎΣ ǊŜƎƛƻƴŀƭ ƻǊ ƴŀǘƛƻƴŀƭ ǊŜƭŀǘƛƻƴ 

DŜƴŜǊƛŎ 

bŀǘǳǊŜ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜ 

/ƻƴƎŜǎǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ƛƴ ŀ ƳƛŎǊƻƎǊƛŘΦ 

CǳǊǘƘŜǊ ƪŜȅǿƻǊŘǎ ŦƻǊ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ 

/ƻƴƎŜǎǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘΣ ƳƛŎǊƻƎǊƛŘΣ CƭŜȄƛōƛƭƛǘȅΣ  

 
мΦу DŜƴŜǊŀƭ ǊŜƳŀǊƪǎ 
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DŜƴŜǊŀƭ ǊŜƳŀǊƪǎ 

¢ƘŜ ŘƛŦŦŜǊŜƴǘ ǎŎŜƴŀǊƛƻǎ Ŏŀƴ ōŜ ŎƻƳōƛƴŜŘΥ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎ Ŏŀƴ ōŜ ǊŜǉǳŜǎǘŜŘ ǘƻ ǇǊƻǾƛŘŜ ŦƭŜȄƛōƛƭƛǘȅ ŦƻǊ ǘƘŜ ǎŀƳŜ 
ŎƻƴƎŜǎǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ŜǾŜƴǘΦ 

 
н 5ƛŀƎǊŀƳǎ ƻŦ ǳǎŜ ŎŀǎŜ 

5ƛŀƎǊŀƳόǎύ ƻŦ ǳǎŜ ŎŀǎŜ 

 

 

Figure 8: Context diagram for use case FI-2.1 Figure 9: Component layer of the SGAM for use case FI-2.1 

 

о ¢ŜŎƘƴƛŎŀƭ ŘŜǘŀƛƭǎ 
оΦм !ŎǘƻǊǎ 

!ŎǘƻǊǎ 

DǊƻǳǇƛƴƎ DǊƻǳǇ 5ŜǎŎǊƛǇǘƛƻƴ 

[ƻƎƛŎŀƭ !ŎǘƻǊ ¢ŜŎƘƴƛŎŀƭ 9ƴǘƛǘȅ ǘƘŀǘ ǘŀƪŜǎ ǇŀǊǘ ƛƴ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ŀ ¦ǎŜ /ŀǎŜΦ ! [ƻƎƛŎŀƭ !ŎǘƻǊ Ŏŀƴ ōŜ ƳŀǇǇŜŘ ǘƻ ŀ 
ǇƘȅǎƛŎŀƭ ŎƻƳǇƻƴŜƴǘΦ 

!ŎǘƻǊ ƴŀƳŜ !ŎǘƻǊ ǘȅǇŜ !ŎǘƻǊ ŘŜǎŎǊƛǇǘƛƻƴ CǳǊǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ǎǇŜŎƛŦƛŎ 
ǘƻ ǘƘƛǎ ǳǎŜ ŎŀǎŜ 

²ŜŀǘƘŜǊΣ 
9ƴŜǊƎȅΣ {ϧ5Σ 
tǊƛŎŜ 
tǊŜŘƛŎǘƛƻƴǎ 
ǎȅǎǘŜƳǎ 

[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

CƻǊŜŎŀǎǘ ŀƴŘ hōǎŜǊǾŀǘƛƻƴ {ȅǎǘŜƳǎΥ {ȅǎǘŜƳ ǿƘƛŎƘ ǇŜǊŦƻǊƳǎ 
ǿŜŀǘƘŜǊ ŦƻǊŜŎŀǎǘ ŀƴŘ ƻōǎŜǊǾŀǘƛƻƴ ŎŀƭŎǳƭŀǘƛƻƴ ŀƴŘ ŘƛǎǘǊƛōǳǘŜǎ ǘƘŜ 
ŎŀƭŎǳƭŀǘŜŘ ƎŜƻǎǇŀǘƛŀƭƭȅ ǊŜŦŜǊŜƴŎŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŀƭƭ ƻǘƘŜǊ 
ŎƻƴƴŜŎǘŜŘ ǎȅǎǘŜƳǎΣ ǎǳŎƘ ŀǎ 5ƛǎǘǊƛōǳǘƛƻƴ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳǎΣ 
¢ǊŀƴǎƳƛǎǎƛƻƴ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳǎΣ 59wκDŜƴŜǊŀǘƛƻƴ 
aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳǎΣ 9a{ ƻǊ ±ttǎ ǎȅǎǘŜƳǎ ŦƻǊ 59wΣ ŜǘŎΦΣ 
ŜƴŀōƭƛƴƎ ƛƴ Ƴŀƴȅ ŎŀǎŜǎ ƻǇǘƛƳƛȊŜŘ ŘŜŎƛǎƛƻƴ ǇǊƻŎŜǎǎŜǎ ƻǊ 
ŀǳǘƻƳŀǘƛƻƴ 

 
w5bΣ b¢b¦ ŀƴŘ !waLb9{ 
ǎƻƭǳǘƛƻƴǎΦ 

9{. 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ  

{ȅǎǘŜƳǎ LƴǘŜǊŦŀŎƛƴƎ {ǳǇǇƻǊǘΥ !ŎǘƻǊ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŘŜƭƛǾŜǊƛƴƎ ϧ 
ŜƴǎǳǊƛƴƎ ŦǳƴŎǘƛƻƴŀƭ ǎȅǎǘŜƳ ƛƴǘŜǊŦŀŎŜǎ 

 L/ha ǎƻƭǳǘƛƻƴΦ 

DǊƛŘ 
hōǎŜǊǾŀōƛƭƛǘȅ 
ǎȅǎǘŜƳ 

[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

bŜǘǿƻǊƪ hǇŜǊŀǘƛƻƴ {ƛƳǳƭŀǘƛƻƴΥ ¢Ƙƛǎ ŀŎǘƻǊ ǇŜǊŦƻǊƳǎ ƴŜǘǿƻǊƪ ǎǘŀǘŜ 
ŜǎǘƛƳŀǘƛƻƴ ƛƴ ƻǊŘŜǊ ǘƻ ŀƭƭƻǿ ŦŀŎƛƭƛǘƛŜǎ ǘƻ ŘŜŦƛƴŜΣ ǇǊŜǇŀǊŜ ŀƴŘ 
ƻǇǘƛƳƛȊŜ ǘƘŜ ǎŜǉǳŜƴŎŜ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ǊŜǉǳƛǊŜŘ ǘƻ ǎƻƭǾŜ ƻǊ ƳƛǘƛƎŀǘŜ 
ǘƘŜ ǇǊŜŘƛŎǘŜŘ ƛǎǎǳŜǎΦ 

h5L ǎƻƭǳǘƛƻƴΦ 

±t{ /ƻƴǘǊƻƭ 
ŎŜƴǘǊŜ 

[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

!ǇǇƭƛŎŀǘƛƻƴΥ {ƻŦǘǿŀǊŜ-ōŀǎŜŘ ŀǇǇƭƛŎŀǘƛƻƴ ƻǊ ǎȅǎǘŜƳΦ Lb9! ǎƻƭǳǘƛƻƴΦ 

CƭŜȄ-!ƎŜƴǘ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

{ȅǎǘŜƳǎ LƴǘŜǊŦŀŎƛƴƎ {ǳǇǇƻǊǘΥ !ŎǘƻǊ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŘŜƭƛǾŜǊƛƴƎ ϧ 
ŜƴǎǳǊƛƴƎ ŦǳƴŎǘƛƻƴŀƭ ǎȅǎǘŜƳ ƛƴǘŜǊŦŀŎŜǎΦ 

Lb9! ǎƻƭǳǘƛƻƴΦ 

{/!5! ϧ 
a5a{ 

[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

!ǇǇƭƛŎŀǘƛƻƴΥ !ǇǇƭƛŎŀǘƛƻƴ ƻǊ ǎȅǎǘŜƳ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ aŜǘŜǊ wŜŀŘƛƴƎ 
ŀƴŘ /ƻƴǘǊƻƭΦ 

tǊƻǾƛŘŜǎ ƴŜŎŜǎǎŀǊȅ 
ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ǇǊŜŘƛŎǘƛƻƴ 
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ǎȅǎǘŜƳΦ ¢ƘƛǊŘ ǇŀǊǘȅ ǎƻƭǳǘƛƻƴΦ 

I.Ǌ-9a{ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ 
ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ I.Ǌ ǳƴƛǘ ǘƻ ƳƻŘƛŦȅ ƛǘǎ ŜƴŜǊƎȅ 
ŜȄŎƘŀƴƎŜ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

9[{ ƻǊ ǘƘƛǊŘ ǇŀǊǘȅ ǎƻƭǳǘƛƻƴΦ 

{9I-9a{ [ƻƎƛŎŀƭ 
!ŎǘƻǊ 

5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ 
ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ {9I ǳƴƛǘ ǘƻ ƳƻŘƛŦȅ ƛǘǎ ŜƴŜǊƎȅ 
ŜȄŎƘŀƴƎŜ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

{¸[ ƻǊ ǘƘƛǊŘ ǇŀǊǘȅ ǎƻƭǳǘƛƻƴΦ 

9±/-9a{ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ 
ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ 9± ŎƘŀǊƎƛƴƎ ǳƴƛǘǎ ǘƻ ƳƻŘƛŦȅ όŎǳǊǘŀƛƭ 
ŀƴŘ ǎƘƛŦǘύ ǘƘŜƛǊ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ 
ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

¢wL![hDΣ 9¢w9[ ƻǊ ǘƘƛǊŘ ǇŀǊǘȅ 
ǎƻƭǳǘƛƻƴΦ 

IŀǊōƻǳǊ 9a{ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ 
ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ Ƴŀƴȅ ƭƻŀŘ ŘŜǾƛŎŜǎ όŀƳƻƴƎ ǘƘŜƳ ŀƴ Ŝ-
ŦŜǊǊȅ ŎƘŀǊƎƛƴƎ ǎǘŀǘƛƻƴύ ǘƻ ŎǳǊǘŀƛƭ ǘƘŜƛǊ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ 
ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

I!C9b ǎƻƭǳǘƛƻƴΦ 

 

оΦн wŜŦŜǊŜƴŎŜǎ 

wŜŦŜǊŜƴŎŜǎ 

bƻΦ wŜŦŜǊŜƴŎŜ 
ǘȅǇŜ 

wŜŦŜǊŜƴŎŜ {ǘŀǘǳǎ LƳǇŀŎǘ ƻƴ ǳǎŜ 
ŎŀǎŜ 

hǊƛƎƛƴŀǘƻǊκƻǊƎŀƴƛȊŀǘƛƻƴ [ƛƴƪ 

       

 
п {ǘŜǇ ōȅ ǎǘŜǇ ŀƴŀƭȅǎƛǎ ƻŦ ǳǎŜ ŎŀǎŜ 
пΦм hǾŜǊǾƛŜǿ ƻŦ ǎŎŜƴŀǊƛƻǎ 

{ŎŜƴŀǊƛƻ ŎƻƴŘƛǘƛƻƴǎ 

bƻΦ {ŎŜƴŀǊƛƻ 
ƴŀƳŜ 

{ŎŜƴŀǊƛƻ ŘŜǎŎǊƛǇǘƛƻƴ tǊƛƳŀǊȅ 
ŀŎǘƻǊ 

¢ǊƛƎƎŜǊƛƴƎ 
ŜǾŜƴǘ 

tǊŜ-ŎƻƴŘƛǘƛƻƴ tƻǎǘ-ŎƻƴŘƛǘƛƻƴ 

{ŎΦм 

/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ I.Ǌ 
ǎǘƻǊŀƎŜ  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴǎ ƻƴ ǘƘŜ 
9Ǿƛŀ [± ƻǊ a± ƎǊƛŘΣ ǘƘŜ I.Ǌ ǳƴƛǘόǎύ 
ǎƘƛŦǘǎ ƛǘǎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŎƻƴǎǳƳǇǘƛƻƴκǇǊƻŘǳŎǘƛƻƴ ǘƻ ǊŜŘǳŎŜ ǘƘŜ 
ǇŜŀƪ ƭƻŀŘ όƭŜǾŜƭ ǘƘŜ ƭƻŀŘ ŎǳǊǾŜύΣ ŀƴŘΣ 
ǎǳōǎŜǉǳŜƴǘƭȅ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƎǊƛŘΦ 

I.Ǌ-9a{ 
Peak load 
forecast 

¢ƘŜ I.Ǌ ǎȅǎǘŜƳόǎύ 
Ƴǳǎǘ ƘŀǾŜ 
ǎƛƎƴƛŦƛŎŀƴǘ ǊŜƳŀƛƴƛƴƎ 
ŎŀǇŀŎƛǘȅ ǘƻ ǇǊƻǾƛŘŜ 
ǘƘŜ ǎŜǊǾƛŎŜ 

¢ƘŜ I.Ǌ ǎȅǎǘŜƳόǎύ 
Ƴǳǎǘ Ƴŀƛƴǘŀƛƴ 
ŜƴƻǳƎƘ ŜƴŜǊƎȅ ǎǘƻǊŜŘ 
ƛƴ ƻǊŘŜǊ ǘƻ ǎǳǇǇƻǊǘ 
ƻǘƘŜǊ ǇǊƻŎŜǎǎŜǎ 

{ŎΦн 

/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ {9I 
ǎǘƻǊŀƎŜ  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴǎ ƻƴ ǘƘŜ 
9Ǿƛŀ [± ƻǊ a± ƎǊƛŘΣ ǘƘŜ {9I ǳƴƛǘόǎύ 
ǎƘƛŦǘǎ ƛǘǎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŎƻƴǎǳƳǇǘƛƻƴκǇǊƻŘǳŎǘƛƻƴ ǘƻ ǊŜŘǳŎŜ ǘƘŜ 
ǇŜŀƪ ƭƻŀŘ όƭŜǾŜƭ ǘƘŜ ƭƻŀŘ ŎǳǊǾŜύΣ ŀƴŘΣ 
ǎǳōǎŜǉǳŜƴǘƭȅ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƎǊƛŘΦ 

{9I-9a{ 
Peak load 
forecast 

¢ƘŜ {9I ǎȅǎǘŜƳόǎύ 
Ƴǳǎǘ ƘŀǾŜ 
ǎƛƎƴƛŦƛŎŀƴǘ ǊŜƳŀƛƴƛƴƎ 
ŎŀǇŀŎƛǘȅ ǘƻ ǇǊƻǾƛŘŜ 
ǘƘŜ ǎŜǊǾƛŎŜ 

¢ƘŜ {9I ǎȅǎǘŜƳόǎύ 
Ƴǳǎǘ Ƴŀƛƴǘŀƛƴ 
ŜƴƻǳƎƘ ŜƴŜǊƎȅ ǎǘƻǊŜŘ 
ƛƴ ƻǊŘŜǊ ǘƻ ǎǳǇǇƻǊǘ 
ƻǘƘŜǊ ǇǊƻŎŜǎǎŜǎ 

{ŎΦо 
/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ 9±ǎ  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴǎ ƻƴ ǘƘŜ 
9Ǿƛŀ [± ƻǊ a± ƎǊƛŘΣ ǘƘŜ 9±/ψ9a{ 
ŎƻƴǘǊƻƭǎ 9± ŎƘŀǊƎƛƴƎ ƭƻŀŘΣ ǿƘƛƭŜ 
ŜƴǎǳǊƛƴƎ ŦǳƭŦƛƭƳŜƴǘ ƻŦ 9± ǳǎŜǊǎΩ 
ǊŜǉǳƛǊŜƳŜƴǘǎ όŘŜƭƛǾŜǊȅ ƻŦ ǊŜǉǳƛǊŜŘ 
ŜƴŜǊƎȅ ƻƴ ǘƛƳŜύΦ 

9±/-9a{ 
Peak load 
forecast 

¢ƘŜ 9± Ƴǳǎǘ 
ŎƻƴǎǳƳŜ ŜƭŜŎǘǊƛŎƛǘȅ 
ŦǊƻƳ ǘƘŜ ƎǊƛŘΦ 

¢ƘŜ 9± Ƴǳǎǘ ōŜ 
ŎƘŀǊƎŜŘ ǿƛǘƘ ŜƴŜǊƎȅ 
ǊŜǉǳƛǊŜŘ ōȅ 9± ǳǎŜǊΦ 

{ŎΦп 
/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ 9-ŦŜǊǊȅ  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ƛƳōŀƭŀƴŎŜǎΣ ǘƘŜ 9-
ŦŜǊǊȅ ƛǎ ǊŜǉǳŜǎǘŜŘ ǘƻ ƳƻŘƛŦȅ ƛǘǎ ƭƻŀŘΦ 

I9a{ 
Peak load 
forecast 

¢ƘŜ 9-ŦŜǊǊȅ Ƴǳǎǘ ōŜ 
ŘƻŎƪŜŘΦ 

¢ƘŜ 9-ŦŜǊǊȅ Ƴǳǎǘ ǎǘƛƭƭ 
ƘŀǾŜ ŜƴƻǳƎƘ 
ŜƭŜŎǘǊƛŎƛǘȅ ǘƻ ōŜ ŀōƭŜ 
ǘƻ ǊŜǘǳǊƴΦ 

 
пΦн {ǘŜǇǎ ς {ŎŜƴŀǊƛƻǎ 
¢ƘŜ ǇǊƻŎŜǎǎ Ŧƭƻǿ ŦƻǊ ŀƭƭ ǎŎŜƴŀǊƛƻǎ ƛǎ ǎƛƳƛƭŀǊΤ ǘƘŜǊŜŦƻǊŜΣ ƛǘ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ŀ ŎƻƳƳƻƴΣ ƎŜƴŜǊŀƭ ǿŀȅΣ ǿƘŜǊŜ ǘƘŜ ά9a{έ ƳŜŀƴǎ ŀƴȅ 
ŎƻƳǇƻƴŜƴǘΣ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǇǇƭƛŀƴŎŜǎ ƻǊ ǎȅǎǘŜƳǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ƭƻŀŘ ŦƭŜȄƛōƛƭƛǘȅΥ 

¶ HBr storage: controlled by HBr-EMS, 

¶ SEH storage: controlled by SEH-EMS, 

¶ EV charging stations: controlled by EVC-EMS, 

¶ e-ferry batteries: controlled by Harbour EMS. 
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{ŎŜƴŀǊƛƻ ƴŀƳŜ {ŎΦм ǘƻ п- /ƻƴƎŜǎǘƛƻƴ ŀǾƻƛŘŀƴŎŜ ǳǎƛƴƎ ǾŀǊƛƻǳǎ ǘȅǇŜǎ ƻŦ ŦƭŜȄƛōƭŜ ŘŜǾƛŎŜǎ 

{ǘŜǇ 
bƻΦ 

9ǾŜƴǘ bŀƳŜ ƻŦ 
ǇǊƻŎŜǎǎκŀŎǘƛǾƛǘȅ 

5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ǇǊƻŎŜǎǎκŀŎǘƛǾƛǘȅ {ŜǊǾƛŎŜ LƴŦƻǊƳŀǘƛƻƴ 
ǇǊƻŘǳŎŜǊ όŀŎǘƻǊύ 

LƴŦƻǊƳŀǘƛƻƴ 
ŜȄŎƘŀƴƎŜŘ όL5ǎύ 

wŜǉǳƛǊŜƳ
ŜƴǘǎΣ w-
L5ǎ 

{ǘΦм 
9a{ 
ŦƭŜȄƛōƛƭƛǘȅ 
ƻŦŦŜǊ 

CƭŜȄƛōƛƭƛǘȅ ƻŦŦŜǊ  
¢ƘŜ 9a{ Ŏƻƴǘƛƴǳƻǳǎƭȅ ƛƴŦƻǊƳǎ ǘƘŜ ±t{ 
ƻŦ ƛǘǎ ŀǾŀƛƭŀōƭŜ ŦƭŜȄƛōƛƭƛǘȅΦ 

wŜǇƻǊǘ 9a{  LƴŦΦт  

{ǘΦн 
9a{ 
ŦƭŜȄƛōƛƭƛǘȅ 
ƻŦŦŜǊ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 
¢ƘŜ CƭŜȄ-!ƎŜƴǘ ƳŀƴŀƎŜǎ ǘƘŜ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ 9a{ ŀƴŘ 
ǘƘŜ ±t{Φ 

{ŜƴŘ  CƭŜȄ-!ƎŜƴǘ LƴŦΦт 
wŜǉΦмΣ пΣ 
т 

{ǘΦо 
LƳōŀƭŀƴŎŜ 
ŦƻǊŜŎŀǎǘ 

CƻǊŜŎŀǎǘ 
¢ƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ƎǊƛŘ ƛǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ 
ŦƻǊŜŎŀǎǘŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊŜŘƛŎǘ 
ŎƻƴƎŜǎǘƛƻƴǎΦ 

wŜǇƻǊǘ 
²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ 
{ϧ5 

LƴŦΦмΣ нΣ оΣ р wŜǉΦо 

{ǘΦп 
LƳōŀƭŀƴŎŜ 
ŦƻǊŜŎŀǎǘ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 
¢ƘŜ 9{. ƳŀƴŀƎŜǎ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ 
ōŜǘǿŜŜƴ ǘƘŜ tǊŜŘƛŎǘƛƻƴǎ ǎȅǎǘŜƳ ŀƴŘ 
ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳΦ 

{ŜƴŘ 9{. LƴŦΦмΣ нΣ оΣ р 
wŜǉΦмΣ пΣ 
т 

{ǘΦр 
LƳōŀƭŀƴŎŜ 
5ŜǘŜŎǘƛƻƴ 

DǊƛŘ ƳƻŘŜƭƭƛƴƎ κ 
ƻōǎŜǊǾŀǘƛƻƴ 

¢ƘŜ ƎǊƛŘ ōŜƘŀǾƛƻǳǊ ƛǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ 
ƳƻƴƛǘƻǊŜŘΣ ƭƻƻƪƛƴƎ ŦƻǊ ǇƻǘŜƴǘƛŀƭ 
ŎƻƴƎŜǎǘƛƻƴ ŀƴŘ ǾƻƭǘŀƎŜ ŜȄŎǳǊǎƛƻƴΦ 

wŜǇƻǊǘ 
DǊƛŘ 
ƻōǎŜǊǾŀōƛƭƛǘȅ 
ǎȅǎǘŜƳ 

LƴŦΦп wŜǉΦо 

{ǘΦс 
 

CƭŜȄƛōƛƭƛǘȅ 
ǊŜǉǳŜǎǘ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 
¢ƘŜ CƭŜȄ-!ƎŜƴǘ ƳŀƴŀƎŜǎ ǘƘŜ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ DǊƛŘ 
hōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳ ǘƻ ǘƘŜ ±t{Φ 

Send CƭŜȄ-!ƎŜƴǘ LƴŦΦоΣ с 
wŜǉΦмΣ пΣ 
т 

{ǘΦт 
CƭŜȄƛōƛƭƛǘȅ 
ǊŜǉǳŜǎǘ 

±ƛǊǘǳŀƭ ǇƻǿŜǊ 
ǎǘŀǘƛƻƴ 
ƳŀƴŀƎŜƳŜƴǘ 

¢ƘŜ ±t{ ƳŀƴŀƎŜǎ ǘƘŜ ŦƭŜȄƛōƛƭƛǘȅ 
ŀǾŀƛƭŀōƭŜ ǿƛǘƘƛƴ ǘƘŜ ƎǊƛŘΦ ²ƘŜƴ 
ŦƭŜȄƛōƛƭƛǘȅ ƛǎ ƴŜŜŘŜŘΣ ƛǘ ŎǊŜŀǘŜǎ ǊŜǉǳŜǎǘǎ 
ǘƻ ǘƘŜ ǎǳƛǘŀōƭŜ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎΦ 

/ǊŜŀǘŜ 
±t{ /ƻƴǘǊƻƭ 
ŎŜƴǘǊŜ 

LƴŦΦу wŜǉΦрΣ с 

{ǘΦу 
9a{ 
ŦƭŜȄƛōƛƭƛǘȅ 
ǊŜǉǳŜǎǘ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 
¢ƘŜ CƭŜȄ-!ƎŜƴǘ ƳŀƴŀƎŜǎ ǘƘŜ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ ±t{ ŀƴŘ 
ǘƘŜ 9a{ ǎȅǎǘŜƳǎΦ 

{ŜƴŘ CƭŜȄ-!ƎŜƴǘ LƴŦΦу 
wŜǉΦмΣ пΣ 
т 

{ǘΦф 
9a{ 
ŦƭŜȄƛōƛƭƛǘȅ 
ǇǊƻǾƛǎƛƻƴ 

CƭŜȄƛōƛƭƛǘȅ 
ŀŎǘƛǾŀǘƛƻƴ 

¢ƘŜ 9a{ ƳƻŘƛŦƛŜǎ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ 
ŦƭŜȄƛōƭŜ ŘŜǾƛŎŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƎǊƛŘ 
ƴŜŜŘǎΣ ƛΦŜΦΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŦƭŜȄƛōƛƭƛǘȅ 
ǊŜǉǳŜǎǘ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ±t{ Ǿƛŀ CƭŜȄ-
!ƎŜƴǘΦ 

9ȄŜŎǳǘŜ 9a{ LƴŦΦфΣ мл wŜǉΦн 

 

Figure 10: UML sequence diagram for FI-2.1 

 

р LƴŦƻǊƳŀǘƛƻƴ ŜȄŎƘŀƴƎŜŘ 

LƴŦƻǊƳŀǘƛƻƴ ŜȄŎƘŀƴƎŜŘ 

LƴŦƻǊƳŀǘƛƻƴ 
ŜȄŎƘŀƴƎŜΣ L5 

bŀƳŜ ƻŦ 
ƛƴŦƻǊƳŀǘƛƻƴ 

5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŜȄŎƘŀƴƎŜŘ wŜǉǳƛǊŜƳ
ŜƴǘΣ w-L5ǎ 

LƴŦΦм ²ŜŀǘƘŜǊ ¢ƘŜ ǿŜŀǘƘŜǊ ŦƻǊŜŎŀǎǘ ƛǎ ŀƴ ƛƴǇǳǘ ǘƻ ǘƘŜ ǇǊŜŘƛŎǘƛƻƴ ǎȅǎǘŜƳ ǘƘŀǘ ŜƴŀōƭŜǎ ǘƻ ǇǊŜŘƛŎǘ ǘƘŜ wŜǉΦо 



 

28 

ŦƻǊŜŎŀǎǘ ŦǳǘǳǊŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ƎǊƛŘΦ 

LƴŦΦн {ϧ5 
{ǳǇǇƭȅ ŀƴŘ ŘŜƳŀƴŘ Řŀǘŀ ŀǊŜ ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳΦ Lǘ ƛǎ ǳǎŜŘ ǘƻ 
ǇǊŜŘƛŎǘ ŎƻƴƎŜǎǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ {ϧ5 ƛƴŦƻǊƳŀǘƛƻƴΦ 

wŜǉΦо 

LƴŦΦо tǊƛŎŜ ¢ƘŜ ŜƴŜǊƎȅ ǇǊƛŎŜ ƛǎ ǇǊŜŘƛŎǘŜŘ ōŀǎŜŘ ƻƴ ²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ {ϧ5 ƛƴŦƻǊƳŀǘƛƻƴΦ wŜǉΦо 

LƴŦΦп DǊƛŘ ǎǘŀǘŜ 
¢ƘŜ ƎǊƛŘ ǎǘŀǘŜ ƛǎ ƻōǎŜǊǾŜŘ ōȅ ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳΦ Lǘ ƛǎ ǳǎŜŘ ǘƻ ŘƛǊŜŎǘƭȅ ŘŜǘŜŎǘ 
ŎƻƴƎŜǎǘƛƻƴΣ ƻǊ ǘƻ ǇǊŜŘƛŎǘ ŎƻƴƎŜǎǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ {ϧ5Σ tǊƛŎŜ tǊŜŘƛŎǘƛƻƴǎ 
ǎȅǎǘŜƳΦ 

wŜǉΦо 

LƴŦΦр 
DǊƛŘ ǎǘŀǘŜ 
ǇǊŜŘƛŎǘƛƻƴ 

¢ƘŜ ²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ {ϧ5Σ tǊƛŎŜ tǊŜŘƛŎǘƛƻƴǎ ǎȅǎǘŜƳ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ 
ǎȅǎǘŜƳ ŀǊŜ ŀōƭŜ ǘƻ ǇǊŜŘƛŎǘ ǘƘŜ DǊƛŘ ǎǘŀǘŜ ƻƴ ŀ ǎƘƻǊǘ- ŀƴŘ ƭƻƴƎ-ǘŜǊƳ ōŀǎƛǎΦ 

wŜǉΦо 

LƴŦΦс 
tƻǿŜǊ 
ƴŜŜŘŜŘ 

¢ƘŜ ǇƻǿŜǊ ƴŜŜŘŜŘ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴ ƛǎ ŀǎǎŜǎǎŜŘ ōȅ ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳΦ wŜǉΦо 

LƴŦΦт 
tƻǿŜǊ 
ŀǾŀƛƭŀōƭŜ 

¢ƘŜ ŀǾŀƛƭŀōƭŜ ǇƻǿŜǊ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ōȅ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎ ōŀǎŜŘ ƻƴ ǘƘŜ 
ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ ŦƭŜȄƛōƛƭƛǘȅ ƻŦ ǘƘŜƛǊ ŎƻƳǇƻƴŜƴǘǎΦ  

LƴŦΦу 
tƻǿŜǊ 
ǊŜǉǳŜǎǘŜŘ 

¢ƘŜ ǇƻǿŜǊ ǊŜǉǳŜǎǘŜŘ ŦǊƻƳ ŜŀŎƘ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊ ƛǎ ŘŜŎƛŘŜŘ ōȅ ǘƘŜ ±t{ ƛƴ ƻǊŘŜǊ ǘƻ ƎŜǘ 
ǘƘŜ ƴŜŎŜǎǎŀǊȅ ŦƭŜȄƛōƛƭƛǘȅ ŦǊƻƳ ǘƘŜ ŀǾŀƛƭŀōƭŜ ǇǊƻǾƛŘŜǊǎΦ 

wŜǉΦр 

LƴŦΦф 
tƻǿŜǊ 
ƳƻŘƛŦƛŜŘ 

¢ƘŜ 9a{ ǊŜŎŜƛǾŜǎ ǘƘŜ ǇƻǿŜǊ ƳƻŘƛŦƛŎŀǘƛƻƴ ǊŜǉǳŜǎǘŜŘ ōȅ ǘƘŜ ±t{ ŀƴŘ ŜȄŜŎǳǘŜǎ ǘƘŜ ŀŎǘƛƻƴ 
ōȅ ŘƛǊŜŎǘƭȅ ƳƻŘƛŦȅƛƴƎ ǘƘŜ ǇƻǿŜǊ ŀǘ ŘŜǾƛŎŜ ƭŜǾŜƭΦ 

wŜǉΦн 

LƴŦΦмл 
tƻǿŜǊ 
ŎƻƴǎǳƳǇǘƛƻƴ 

¢ƘŜ ƴŜǿ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ōȅ ŀ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊ ŦƻƭƭƻǿƛƴƎ ŀ ǇƻǿŜǊ ǊŜǉǳŜǎǘ ŦǊƻƳ ŀ 
±t{Φ 

wŜǉΦр 

 
bƻǘŜΥ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŘŜǘŀƛƭŜŘ ƛƴ 5нΦо ώоϐΦ 
 

с wŜǉǳƛǊŜƳŜƴǘǎ όƻǇǘƛƻƴŀƭύ 

wŜǉǳƛǊŜƳŜƴǘǎ όƻǇǘƛƻƴŀƭύ 

/ŀǘŜƎƻǊƛŜǎ L5 /ŀǘŜƎƻǊȅ ƴŀƳŜ ŦƻǊ 
ǊŜǉǳƛǊŜƳŜƴǘǎ 

/ŀǘŜƎƻǊȅ ŘŜǎŎǊƛǇǘƛƻƴ 

   

wŜǉǳƛǊŜƳŜƴǘ w-
L5 

wŜǉǳƛǊŜƳŜƴǘ ƴŀƳŜ wŜǉǳƛǊŜƳŜƴǘ ŘŜǎŎǊƛǇǘƛƻƴ 

wŜǉΦм LƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ 
¢ƘŜ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ƛǎ ŜǎǎŜƴǘƛŀƭ ŦƻǊ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǘƻ ōŜ ŀōƭŜ 
ǘƻ ŎƻƳƳǳƴƛŎŀǘŜΦ LƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ CƭŜȄ-!ƎŜƴǘ ŀƴŘ 9{. ǎȅǎǘŜƳǎΦ 

wŜǉΦн wŜǎǇƻƴǎŜ ǘƛƳŜ 
¢ƘŜ ŘƛŦŦŜǊŜƴǘ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ƘŀǾŜ ŀ ƭƻǿ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ƛƴ ƻǊŘŜǊ ǘƻ ōŜ 
ŀōƭŜ ǘƻ ŀǾƻƛŘ ōƭŀŎƪƻǳǘǎ ƛƴ ŎŀǎŜ ǘƘŜ ŎƻƴƎŜǎǘƛƻƴ ǿŀǎ ƴƻǘ ŦƻǊŜŎŀǎǘŜŘΦ 

wŜǉΦо !ŎŎǳǊŀŎȅ 
¢ƘŜ ŦƻǊŜŎŀǎǘǎ ŀƴŘ ƎǊƛŘ ƳƻŘŜƭƭƛƴƎ ǎƘƻǳƭŘ ōŜ ŀŎŎǳǊŀǘŜ ŜƴƻǳƎƘ ǘƻ ōŜ ŀōƭŜ ǘƻ ŘŜǘŜŎǘ 
ŎƻƴƎŜǎǘƛƻƴ ƛƴ ŀŘǾŀƴŎŜ ŀƴŘ ŀǾƻƛŘ ōƭŀŎƪƻǳǘǎ όǎŜŜ YtL мΦп ŀƴŘ мΦрύΦ 

wŜǉΦп /ƻƳƳǳƴƛŎŀǘƛƻƴ ǎŜŎǳǊƛǘȅ ¢ƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŎƘŀƴƴŜƭǎ ǎƘƻǳƭŘ ōŜ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ǇƻǎǎƛōƭŜ ŀǘǘŀŎƪǎΦ 

wŜǉΦр 9ǉǳƛǘȅ 
¢ƘŜ ŘƛŦŦŜǊŜƴǘ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎ ǎƘƻǳƭŘ ōŜ ǘǊŀƴǎǇŀǊŜƴǘƭȅ ǊŜǉǳŜǎǘŜŘ ŀƴŘ Ŝǉǳƛǘŀōƭȅ 
ǊŜǿŀǊŘŜŘ 

wŜǉΦс ±ƛǎǳŀƭƛȊŀǘƛƻƴ CƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎ ǎƘƻǳƭŘ ōŜ ŀōƭŜ ǘƻ ǾƛǎǳŀƭƛȊŜ ƛƴŎŜƴǘƛǾŜǎ ŦƻǊ ŦƭŜȄƛōƛƭƛǘȅΦ 

wŜǉΦт tǊƛǾŀŎȅ ŀƴŘ Řŀǘŀ ǇǊƻǘŜŎǘƛƻƴ 
¢ƘŜ ǇŜǊǎƻƴŀƭ ŀƴŘ ǎŜƴǎƛǘƛǾŜ Řŀǘŀ ǎƘƻǳƭŘ ōŜ ƘŀƴŘƭŜŘ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ D5tw ŀƴŘ 
ŎƻƴŦƛŘŜƴǘƛŀƭƛǘȅ ŀƎǊŜŜƳŜƴǘǎΦ  

 
bƻǘŜΥ ǘƘŜǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ŘŜǘŀƛƭŜŘ ƛƴ 5нΦн ώпϐΦ 
 

т /ƻƳƳƻƴ ǘŜǊƳǎ ŀƴŘ ŘŜŦƛƴƛǘƛƻƴǎ 

/ƻƳƳƻƴ ǘŜǊƳǎ ŀƴŘ ŘŜŦƛƴƛǘƛƻƴǎ 

¢ŜǊƳ 5ŜŦƛƴƛǘƛƻƴ 

.wt .ŀƭŀƴŎŜ ǊŜǎǇƻƴǎƛōƭŜ ǇŀǊǘȅ 

5{h 5ƛǎǘǊƛōǳǘƛƻƴ ǎȅǎǘŜƳ ƻǇŜǊŀǘƻǊ 

9± 9ƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜ 
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[9/ [ƻŎŀƭ ŜƴŜǊƎȅ ŎƻƳƳǳƴƛǘȅ 

tǊƻǎǳƳŜǊ /ƻƴǎǳƳŜǊ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ǿƘƻ Ŏŀƴ ŀǎ ǿŜƭƭ ǇǊƻǾƛŘŜ ŜƴŜǊƎȅ ǘƻ ǘƘŜ ƎǊƛŘ 

{ϧ5 {ǳǇǇƭȅ ŀƴŘ ŘŜƳŀƴŘ ƻŦ ŜƴŜǊƎȅ 

±t{ 
±ƛǊǘǳŀƭ ǇƻǿŜǊ ǎȅǎǘŜƳΥ !ǳǘƻƳŀǘŜŘ ŦƭŜȄƛōƛƭƛǘȅ ŜȄŎƘŀƴƎŜ ǇƭŀǘŦƻǊƳ ǘƘŀǘ ŎƻƴƴŜŎǘǎ ŀƭƭ ǊŜƭŜǾŀƴǘ ǇǊƻǎǳƳŜǊǎ ŀƴŘ ōǳȅŜǊǎ ƻŦ 
ŦƭŜȄƛōƛƭƛǘȅΦ Lǘ ƛǎ ƳŀǊƪŜǘ ƻǊƛŜƴǘŜŘΣ ƳŜŀƴƛƴƎ ƛǘ ŜƴŀōƭŜǎ ƴƻƴ-ƛƴǾŀǎƛǾŜ ƻǇŜǊŀǘƛƻƴ ƛƴǎǘŜŀŘ ƻŦ ŎǳǊǘŀƛƭƳŜƴǘΦ 

 
у /ǳǎǘƻƳ ƛƴŦƻǊƳŀǘƛƻƴ όƻǇǘƛƻƴŀƭύ 

/ǳǎǘƻƳ ƛƴŦƻǊƳŀǘƛƻƴ όƻǇǘƛƻƴŀƭύ 

YŜȅ ±ŀƭǳŜ wŜŦŜǊǎ ǘƻ ǎŜŎǘƛƻƴ 

   

 

2.4. FI-2.2: ISLANDED LOCAL ENERGY COMMUNITY ON FAVIGNANA 

мΦ 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜ 
мΦм bŀƳŜ ƻŦ ǘƘŜ ǳǎŜ-ŎŀǎŜ 

¦ǎŜ ŎŀǎŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ 

L5 !ǊŜŀκ5ƻƳŀƛƴκ½ƻƴŜόǎύ bŀƳŜ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜ 

CL-нΦн 5ƛǎǘǊƛōǳǘƛƻƴ ǎȅǎǘŜƳΣ 59wΣ /ǳǎǘƻƳŜǊǎ [ƻŎŀƭ 9ƴŜǊƎȅ /ƻƳƳǳƴƛǘȅ ƻƴ CŀǾƛƎƴŀƴŀ 

 
мΦн ±ŜǊǎƛƻƴ ƳŀƴŀƎŜƳŜƴǘ 

Version management 

Version 
No. 

Date Name of author(s) Changes Approval status 

1.0 24/05/2019 Dune Sebilleau Original UC description for the pilot sites  Approved 

2.0 14/06/2022 Evangelos Rikos Adaptations to follower islands Approved 

2.0 21/07/2022 Jure Ratej Extensive modifications Approved 

3.0 31/07/2022 Evangelos Rikos Final version based on received 
modification proposal 

Approved 

 
мΦо {ŎƻǇŜ ŀƴŘ ƻōƧŜŎǘƛǾŜ ƻŦ ǳǎŜ ŎŀǎŜ 

Scope and objectives of the use case 

Scope In this scenario the whole systeƳ ƻŦ CŀǾƛƎƴŀƴŀΩǎ ǇǊƻǎǳƳŜǊǎ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ [9/Φ {ŎƻǇŜ ƻŦ ǘƘƛǎ [9/ ƛǎ 
to ensure balance between production (especially RES) and consumption, with a view to reducing the 
use of diesel fuelfor electrification and substituting it with RES production. 

Objective(s) ¢ƘŜ Ƴŀƛƴ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ŘŜŎŀǊōƻƴƛȊŜ ǘƘŜ CŀǾƛƎƴŀƴŀ [9/Ωǎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ōȅ ŜȄǇƭƻƛǘƛƴƎ ƳƻǊŜ ƭƻŎŀƭ 
RES production (in particular PVs), which is located within the LEC. The specific objectives for this UC 
can be summarized below: 
[1] Reduce the use of hydrocarbon-based energies 

[1.1] Allow a high level of penetration of renewable energy 
[1.2] LƴŎǊŜŀǎŜ ŜŦŦƛŎƛŜƴŎȅ ƛƴ CŀǾƛƎƴŀƴŀΩǎ [9/ ŜƭŜŎǘǊƛŎƛǘȅ ƎǊƛŘ 

[1.2.1] Develop synergies between energy networks 
[1.2.2] Provide flexibility in consumption 

Related business case(s) Demand side management, Renewable energy integration, Local RES consumption 

 
мΦп bŀǊǊŀǘƛǾŜ ƻŦ ǳǎŜ ŎŀǎŜ 

Narrative of use case 

Short description 

The power system of Favignana can be considered as a large LEC which is isolated from the mainland system. Hence, a power/energy 

balancing strategy is required to ensure that there is constant balance between production and consumption. This requirement 
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becomes imperative if the Energy Development Plans for the island are taken into account. These plans foresee installation of up to 

3.4 MWp Photovoltaics on the island that may result in substantial surplus of power/energy under low load conditions.   

Complete description 

The LEC in this UC is a load area at MV supplied by a MV diesel station. The LEC is equipped with a substantial amount of prosumers 
and a large share of local RES, namely Photovoltaics. The maximum amount of local RES generation is 3.4 MWp. The ultimate goal of 
this process is to synchronize the consumption of the LEC with the RES variability and, thus, avoid imbalances that risk the system 
stability. This leads to a maximization of the local usage of RES and with consequent reduction of CO2 emissions from sectors like 
transportation, use of electricity from Natural Gas units, etc. 
 
The key prosumers providing flexibilities are the two storage solutions (HBr and SEH) as well as a diverse portfolio of EVs. The 
portfolio includes the following: 

¶ !Ŏǘǳŀƭ ǎǘƻǊŀƎŜ ǳƴƛǘǎΥ !ǘ ƭŜŀǎǘ м I.Ǌ ŀƴŘ м {9I ǎȅǎǘŜƳ ōƻǘƘ ŎƻƴƴŜŎǘŜŘ ŎƭƻǎŜ ǘƻ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ƻŦ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ǘǊŀƴǎŦƻǊƳŜǊ 
ōŜŎŀǳǎŜ ƻŦ ǘƘŜƛǊ ƴƻƳƛƴŀƭ ǇƻǿŜǊ όƳƛƴƛƳǳƳ рл ƪ² ŀƴŘ ср ƪ²ύ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

¶ ±ŀǊƛƻǳǎ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜǎ ǘƘŀǘ Ŏŀƴ ǇǊƻǾƛŘŜ ŀ ǎǳōǎǘŀƴǘƛŀƭ ŀƳƻǳƴǘ ƻŦ ŦƭŜȄƛōƛƭƛǘȅ ōȅ ǎƘƛŦǘƛƴƎ ǘƘŜƛǊ ŎƻƴǎǳƳǇǘƛƻƴ όǳǇ ǘƻ н a² ƛƴ 
ǘƻǘŀƭ ƛƴ ǘƘŜ Ƴƻǎǘ ƻǇǘƛƳƛǎǘƛŎ ǎŎŜƴŀǊƛƻύΦ  

 

 
мΦр YŜȅ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴŘƛŎŀǘƻǊǎ 

Key performance indicators 

ID Name Description Reference to mentioned 
use case objectives 

KPI 1.2 
Avoid congestions, reduce peak 
demand 

Reduction of MW/h > 15% [1.2] 

KPI 1.5 

Accuracy of forecast at prosumer, 
MV/LV transformer or substation 
level (energy demand, generation, 
flexibility) 

Normalized Root Mean Square Error (NRMSE) < 10% [1.2] 

KPI 2.4 
Possible renewable integration in 
the grid (%)  

>10%  [1.1] 

KPI 2.5 
Electricity load adaptability level 
(%)   

>=15% Energy demand variation (delta MWh/h) with 
respect to peak demand (MWh/h)   

[1.2], [1.2.2] 

KPI 3.3 
Demand response generated by 
virtual energy storage 

>15% Energy demand variation (delta MWh/h) with 
respect to peak demand (MWh/h)   

[1.2] , [1.2.2] 

KPI 3.4 
Capable of integrating large share 
of renewables  

+10% Safe increase of installed capacity (MW) with 
respect to initial capacity margins with no available 
demand response  

[1.1] 

KPI 3.5 
Reduction of fuel for heating and 
cooling (%) & related GHG 
emission  

>= 10% Percentage of captured heat from primary 
processes for included prosumers  

[1.1], [1] 

KPI 3.6 
Reduction consumption for back-
up energy system (%)  

>=15%  [1] 

 

мΦс ¦ǎŜ ŎŀǎŜ ŎƻƴŘƛǘƛƻƴǎ 

Use case conditions 

Assumptions 

Assuming the LEC is in place. 

Considering that the e-ferry EMS is installed (this will probably not happen within the timescale of the project, but it is studied 
anyway). 

Assuming the LEC includes substantial RES and flexibilities. 

Prerequisites 

A flexibility framework/market should be in place. 

 
мΦт CǳǊǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ǳǎŜ ŎŀǎŜ ŦƻǊ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴκƳŀǇǇƛƴƎ 



 

31 

Classification information 

Relation to the other use cases 

Linked to FI-2.1: Congestion avoidance (shared resources and actors). 

Level of depth 

General 

Prioritization 

High 

Generic, regional or national relation 

Generic 

Nature of the use case 

Optimized consumption in a local energy community. 

Further keywords for classification 

Local Energy Community, Flexibility 

 
мΦу DŜƴŜǊŀƭ ǊŜƳŀǊƪǎ 

General remarks 

The different scenarios can be combined: a combination of flexibility providers can be requested to provide flexibility at the same 
time. 

 
н 5ƛŀƎǊŀƳǎ ƻŦ ǳǎŜ ŎŀǎŜ 

5ƛŀƎǊŀƳόǎύ ƻŦ ǳǎŜ ŎŀǎŜ 

 
 

Figure 11: Context diagram for use case FI-2.2 Figure 12: Component layer of the SGAM for use case FI-2.2 

 

о ¢ŜŎƘƴƛŎŀƭ ŘŜǘŀƛƭǎ 
оΦм !ŎǘƻǊǎ 

!ŎǘƻǊǎ 

DǊƻǳǇƛƴƎ DǊƻǳǇ 5ŜǎŎǊƛǇǘƛƻƴ 

[ƻƎƛŎŀƭ !ŎǘƻǊ ¢ŜŎƘƴƛŎŀƭ 9ƴǘƛǘȅ ǘƘŀǘ ǘŀƪŜǎ ǇŀǊǘ ƛƴ ǘƘŜ ŜȄŜŎǳǘƛƻƴ ƻŦ ŀ ¦ǎŜ /ŀǎŜΦ ! [ƻƎƛŎŀƭ !ŎǘƻǊ Ŏŀƴ ōŜ ƳŀǇǇŜŘ ǘƻ ŀ 
ǇƘȅǎƛŎŀƭ ŎƻƳǇƻƴŜƴǘΦ 

!ŎǘƻǊ ƴŀƳŜ !ŎǘƻǊ ǘȅǇŜ !ŎǘƻǊ ŘŜǎŎǊƛǇǘƛƻƴ CǳǊǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ǎǇŜŎƛŦƛŎ 
ǘƻ ǘƘƛǎ ǳǎŜ ŎŀǎŜ 
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²ŜŀǘƘŜǊΣ 
9ƴŜǊƎȅΣ {ϧ5Σ 
tǊƛŎŜ 
tǊŜŘƛŎǘƛƻƴǎ 
ǎȅǎǘŜƳǎ 

[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

CƻǊŜŎŀǎǘ ŀƴŘ hōǎŜǊǾŀǘƛƻƴ {ȅǎǘŜƳǎΥ {ȅǎǘŜƳ ǿƘƛŎƘ ǇŜǊŦƻǊƳǎ 
ǿŜŀǘƘŜǊ ŦƻǊŜŎŀǎǘ ŀƴŘ ƻōǎŜǊǾŀǘƛƻƴ ŎŀƭŎǳƭŀǘƛƻƴ ŀƴŘ ŘƛǎǘǊƛōǳǘŜǎ ǘƘŜ 
ŎŀƭŎǳƭŀǘŜŘ ƎŜƻǎǇŀǘƛŀƭƭȅ ǊŜŦŜǊŜƴŎŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŀƭƭ ƻǘƘŜǊ 
ŎƻƴƴŜŎǘŜŘ ǎȅǎǘŜƳǎΣ ǎǳŎƘ ŀǎ 5ƛǎǘǊƛōǳǘƛƻƴ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳǎΣ 
¢ǊŀƴǎƳƛǎǎƛƻƴ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳǎΣ 59wκDŜƴŜǊŀǘƛƻƴ 
aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳǎΣ 9a{ ƻǊ ±ttǎ ǎȅǎǘŜƳǎ ŦƻǊ 59wΣ ŜǘŎΦΣ 
ŜƴŀōƭƛƴƎ ƛƴ Ƴŀƴȅ ŎŀǎŜǎ ƻǇǘƛƳƛȊŜŘ ŘŜŎƛǎƛƻƴ ǇǊƻŎŜǎǎŜǎ ƻǊ 
ŀǳǘƻƳŀǘƛƻƴ 

 
w5bΣ b¢b¦ ŀƴŘ !waLb9{ 
ǎƻƭǳǘƛƻƴǎΦ 

9{. 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ  

{ȅǎǘŜƳǎ LƴǘŜǊŦŀŎƛƴƎ {ǳǇǇƻǊǘΥ !ŎǘƻǊ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŘŜƭƛǾŜǊƛƴƎ ϧ 
ŜƴǎǳǊƛƴƎ ŦǳƴŎǘƛƻƴŀƭ ǎȅǎǘŜƳ ƛƴǘŜǊŦŀŎŜǎ 

L/ha ǎƻƭǳǘƛƻƴΦ 

DǊƛŘ 
hōǎŜǊǾŀōƛƭƛǘȅ 
ǎȅǎǘŜƳ 

[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

bŜǘǿƻǊƪ hǇŜǊŀǘƛƻƴ {ƛƳǳƭŀǘƛƻƴΥ ¢Ƙƛǎ ŀŎǘƻǊ ǇŜǊŦƻǊƳǎ ƴŜǘǿƻǊƪ ǎǘŀǘŜ 
ŜǎǘƛƳŀǘƛƻƴ ƛƴ ƻǊŘŜǊ ǘƻ ŀƭƭƻǿ ŦŀŎƛƭƛǘƛŜǎ ǘƻ ŘŜŦƛƴŜΣ ǇǊŜǇŀǊŜ ŀƴŘ 
ƻǇǘƛƳƛȊŜ ǘƘŜ ǎŜǉǳŜƴŎŜ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ǊŜǉǳƛǊŜŘ ǘƻ ǎƻƭǾŜ ƻǊ ƳƛǘƛƎŀǘŜ 
ǘƘŜ ǇǊŜŘƛŎǘŜŘ ƛǎǎǳŜǎΦ 

h5L ǎƻƭǳǘƛƻƴΦ 

±t{ /ƻƴǘǊƻƭ 
ŎŜƴǘǊŜ 

[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

!ǇǇƭƛŎŀǘƛƻƴΥ {ƻŦǘǿŀǊŜ-ōŀǎŜŘ ŀǇǇƭƛŎŀǘƛƻƴ ƻǊ ǎȅǎǘŜƳΦ Lb9! ǎƻƭǳǘƛƻƴΦ 

CƭŜȄ-!ƎŜƴǘ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

{ȅǎǘŜƳǎ LƴǘŜǊŦŀŎƛƴƎ {ǳǇǇƻǊǘΥ !ŎǘƻǊ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŘŜƭƛǾŜǊƛƴƎ ϧ 
ŜƴǎǳǊƛƴƎ ŦǳƴŎǘƛƻƴŀƭ ǎȅǎǘŜƳ ƛƴǘŜǊŦŀŎŜǎΦ 

Lb9! ǎƻƭǳǘƛƻƴΦ 

{/!5! ϧ 
a5a{ 

[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

!ǇǇƭƛŎŀǘƛƻƴΥ !ǇǇƭƛŎŀǘƛƻƴ ƻǊ ǎȅǎǘŜƳ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ aŜǘŜǊ wŜŀŘƛƴƎ 
ŀƴŘ /ƻƴǘǊƻƭΦ 

tǊƻǾƛŘŜǎ ƴŜŎŜǎǎŀǊȅ 
ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ǇǊŜŘƛŎǘƛƻƴ 
ǎȅǎǘŜƳΦ ¢ƘƛǊŘ ǇŀǊǘȅ ǎƻƭǳǘƛƻƴΦ 

I.Ǌ-9a{ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ 
ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ I.Ǌ ǳƴƛǘ ǘƻ ƳƻŘƛŦȅ ƛǘǎ ŜƴŜǊƎȅ 
ŜȄŎƘŀƴƎŜ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

9[{ ƻǊ ǘƘƛǊŘ ǇŀǊǘȅ ǎƻƭǳǘƛƻƴΦ 

{9I-9a{ [ƻƎƛŎŀƭ 
!ŎǘƻǊ 

5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ 
ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ {9I ǳƴƛǘ ǘƻ ƳƻŘƛŦȅ ƛǘǎ ŜƴŜǊƎȅ 
ŜȄŎƘŀƴƎŜ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

{¸[ ƻǊ ǘƘƛǊŘ ǇŀǊǘȅ ǎƻƭǳǘƛƻƴΦ 

9±/-9a{ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ 
ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ 9± ŎƘŀǊƎƛƴƎ ǳƴƛǘǎ ǘƻ ƳƻŘƛŦȅ όŎǳǊǘŀƛƭ 
ŀƴŘ ǎƘƛŦǘύ ǘƘŜƛǊ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ 
ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

¢wL![hDΣ 9¢w9[ ƻǊ ǘƘƛǊŘ ǇŀǊǘȅ 
ǎƻƭǳǘƛƻƴΦ 

IŀǊōƻǳǊ 9a{ 
[ƻƎƛŎŀƭ 
!ŎǘƻǊ 

5ŜƳŀƴŘ wŜǎǇƻƴǎŜ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΥ ! ǎȅǎǘŜƳ ƻǊ ŀƴ 
ŀǇǇƭƛŎŀǘƛƻƴ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ Ƴŀƴȅ ƭƻŀŘ ŘŜǾƛŎŜǎ όŀƳƻƴƎ ǘƘŜƳ ŀƴ Ŝ-
ŦŜǊǊȅ ŎƘŀǊƎƛƴƎ ǎǘŀǘƛƻƴύ ǘƻ ŎǳǊǘŀƛƭ ǘƘŜƛǊ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ 
ǊŜǎǇƻƴǎŜ ǘƻ ŜƴŜǊƎȅ ǎƘƻǊǘŀƎŜǎ ƻǊ ƘƛƎƘ ŜƴŜǊƎȅ ǇǊƛŎŜǎΦ 

I!C9b ǎƻƭǳǘƛƻƴΦ 

 

оΦн wŜŦŜǊŜƴŎŜǎ 

wŜŦŜǊŜƴŎŜǎ 

bƻΦ wŜŦŜǊŜƴŎŜ 
ǘȅǇŜ 

wŜŦŜǊŜƴŎŜ {ǘŀǘǳǎ LƳǇŀŎǘ ƻƴ ǳǎŜ 
ŎŀǎŜ 

hǊƛƎƛƴŀǘƻǊκƻǊƎŀƴƛȊŀǘƛƻƴ [ƛƴƪ 

       

 
п {ǘŜǇ ōȅ ǎǘŜǇ ŀƴŀƭȅǎƛǎ ƻŦ ǳǎŜ ŎŀǎŜ 
пΦм hǾŜǊǾƛŜǿ ƻŦ ǎŎŜƴŀǊƛƻǎ 

{ŎŜƴŀǊƛƻ ŎƻƴŘƛǘƛƻƴǎ 

bƻΦ {ŎŜƴŀǊƛƻ 
ƴŀƳŜ 

{ŎŜƴŀǊƛƻ ŘŜǎŎǊƛǇǘƛƻƴ tǊƛƳŀǊȅ 
ŀŎǘƻǊ 

¢ǊƛƎƎŜǊƛƴƎ 
ŜǾŜƴǘ 

tǊŜ-ŎƻƴŘƛǘƛƻƴ tƻǎǘ-ŎƻƴŘƛǘƛƻƴ 

{ŎΦм 

/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ I.Ǌ 
ǎǘƻǊŀƎŜ  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴǎ ƻƴ ǘƘŜ 
9Ǿƛŀ [± ƻǊ a± ƎǊƛŘΣ ǘƘŜ I.Ǌ ǳƴƛǘόǎύ 
ǎƘƛŦǘǎ ƛǘǎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŎƻƴǎǳƳǇǘƛƻƴκǇǊƻŘǳŎǘƛƻƴ ǘƻ ǊŜŘǳŎŜ ǘƘŜ 
ǇŜŀƪ ƭƻŀŘ όƭŜǾŜƭ ǘƘŜ ƭƻŀŘ ŎǳǊǾŜύΣ ŀƴŘΣ 
ǎǳōǎŜǉǳŜƴǘƭȅ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƎǊƛŘΦ 

I.Ǌ-9a{ 
Peak load 
forecast 

¢ƘŜ I.Ǌ ǎȅǎǘŜƳόǎύ 
Ƴǳǎǘ ƘŀǾŜ 
ǎƛƎƴƛŦƛŎŀƴǘ ǊŜƳŀƛƴƛƴƎ 
ŎŀǇŀŎƛǘȅ ǘƻ ǇǊƻǾƛŘŜ 
ǘƘŜ ǎŜǊǾƛŎŜ 

¢ƘŜ I.Ǌ ǎȅǎǘŜƳόǎύ 
Ƴǳǎǘ Ƴŀƛƴǘŀƛƴ 
ŜƴƻǳƎƘ ŜƴŜǊƎȅ ǎǘƻǊŜŘ 
ƛƴ ƻǊŘŜǊ ǘƻ ǎǳǇǇƻǊǘ 
ƻǘƘŜǊ ǇǊƻŎŜǎǎŜǎΦ 

{ŎΦн 

/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ {9I 
ǎǘƻǊŀƎŜ  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴǎ ƻƴ ǘƘŜ 
9Ǿƛŀ [± ƻǊ a± ƎǊƛŘΣ ǘƘŜ {9I ǳƴƛǘόǎύ 
ǎƘƛŦǘǎ ƛǘǎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŎƻƴǎǳƳǇǘƛƻƴκtǊƻŘǳŎǘƛƻƴ ǘƻ ǊŜŘǳŎŜ ǘƘŜ 
ǇŜŀƪ ƭƻŀŘ όƭŜǾŜƭ ǘƘŜ ƭƻŀŘ ŎǳǊǾŜύΣ ŀƴŘΣ 
ǎǳōǎŜǉǳŜƴǘƭȅ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƎǊƛŘΦ 

{9I-9a{ 
Peak load 
forecast 

¢ƘŜ {9I ǎȅǎǘŜƳόǎύ 
Ƴǳǎǘ ƘŀǾŜ 
ǎƛƎƴƛŦƛŎŀƴǘ ǊŜƳŀƛƴƛƴƎ 
ŎŀǇŀŎƛǘȅ ǘƻ ǇǊƻǾƛŘŜ 
ǘƘŜ ǎŜǊǾƛŎŜ 

¢ƘŜ {9I ǎȅǎǘŜƳόǎύ 
Ƴǳǎǘ Ƴŀƛƴǘŀƛƴ 
ŜƴƻǳƎƘ ŜƴŜǊƎȅ ǎǘƻǊŜŘ 
ƛƴ ƻǊŘŜǊ ǘƻ ǎǳǇǇƻǊǘ 
ƻǘƘŜǊ ǇǊƻŎŜǎǎŜǎΦ 
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{ŎΦо 
/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ 9±ǎ  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴǎ ƻƴ ǘƘŜ 
9Ǿƛŀ [± ƻǊ a± ƎǊƛŘΣ ǘƘŜ 9±/-9a{ 
ŎƻƴǘǊƻƭǎ 9± ŎƘŀǊƎƛƴƎ ƭƻŀŘ Σ ǿƘƛƭŜ 
ŜƴǎǳǊƛƴƎ ŦǳƭŦƛƭƳŜƴǘ ƻŦ ǘƘŜ 9± ǳǎŜǊǎΩ 
ǊŜǉǳƛǊŜƳŜƴǘǎ όŘŜƭƛǾŜǊȅ ƻŦ ǊŜǉǳƛǊŜŘ 
ŜƴŜǊƎȅ ƻƴ ǘƛƳŜύΦ 

9±/-9a{ 
Peak load 
forecast 

¢ƘŜ 9± Ƴǳǎǘ ōŜ 
ŎƻƴǎǳƳƛƴƎ 
ŜƭŜŎǘǊƛŎƛǘȅ ŦǊƻƳ ǘƘŜ 
ƎǊƛŘΦ 

¢ƘŜ 9± Ƴǳǎǘ ōŜ 
ŎƘŀǊƎŜŘ ǿƛǘƘ ŜƴŜǊƎȅ 
ǊŜǉǳƛǊŜŘ ōȅ 9± ǳǎŜǊΦ 

{ŎΦп 
/ƻƴƎŜǎǘƛƻƴ 
ŀǾƻƛŘŀƴŎŜ 
ǳǎƛƴƎ 9-ŦŜǊǊȅ  

Lƴ ƻǊŘŜǊ ǘƻ ŀǾƻƛŘ ƛƳōŀƭŀƴŎŜǎΣ ǘƘŜ 9-
ŦŜǊǊȅ ƛǎ ǊŜǉǳŜǎǘŜŘ ǘƻ ƳƻŘƛŦȅ ƛǘǎ ƭƻŀŘΦ 

I9a{ 
Peak load 
forecast 

¢ƘŜ 9-ŦŜǊǊȅ Ƴǳǎǘ ōŜ 
ŘƻŎƪŜŘΦ 

¢ƘŜ 9-ŦŜǊǊȅ Ƴǳǎǘ ǎǘƛƭƭ 
ƘŀǾŜ ŜƴƻǳƎƘ 
ŜƭŜŎǘǊƛŎƛǘȅ ǘƻ ōŜ ŀōƭŜ 
ǘƻ ǊŜǘǳǊƴΦ 

 

пΦн {ǘŜǇǎ ς {ŎŜƴŀǊƛƻǎ 
¢ƘŜ ǇǊƻŎŜǎǎ Ŧƭƻǿ ŦƻǊ ŀƭƭ ǎŎŜƴŀǊƛƻǎ ƛǎ ǎƛƳƛƭŀǊΤ ǘƘŜǊŜŦƻǊŜΣ ƛǘ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ŀ ŎƻƳƳƻƴΣ ƎŜƴŜǊŀƭ ǿŀȅΣ ǿƘŜǊŜ ǘƘŜ ά9a{έ ƳŜŀƴǎ ŀƴȅ 
ŎƻƳǇƻƴŜƴǘΣ ǿƘƛŎƘ ŎƻƴǘǊƻƭǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǇǇƭƛŀƴŎŜǎ ƻǊ ǎȅǎǘŜƳǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ƭƻŀŘ ŦƭŜȄƛōƛƭƛǘȅΥ 

¶ HBr storage: controlled by HBr-EMS, 

¶ SEH storage: controlled by SEH-EMS, 

¶ EV charging stations: controlled by EVC-EMS, and 

¶ e-ferry batteries: controlled by Harbour EMS. 

{ŎŜƴŀǊƛƻ ƴŀƳŜ {ŎΦм ǘƻ п- /ƻƴƎŜǎǘƛƻƴ ŀǾƻƛŘŀƴŎŜ ǳǎƛƴƎ ǾŀǊƛƻǳǎ ǘȅǇŜǎ ƻŦ ŦƭŜȄƛōƭŜ ŘŜǾƛŎŜǎ 

{ǘŜǇ 
bƻΦ 

9ǾŜƴǘ bŀƳŜ ƻŦ 
ǇǊƻŎŜǎǎκŀŎǘƛǾƛǘȅ 

5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ǇǊƻŎŜǎǎκŀŎǘƛǾƛǘȅ {ŜǊǾƛŎŜ LƴŦƻǊƳŀǘƛƻƴ 
ǇǊƻŘǳŎŜǊ όŀŎǘƻǊύ 

LƴŦƻǊƳŀǘƛƻƴ 
ŜȄŎƘŀƴƎŜŘ όL5ǎύ 

wŜǉǳƛǊŜƳ
ŜƴǘǎΣ w-
L5ǎ 

{ǘΦм 
9a{ 
ŦƭŜȄƛōƛƭƛǘȅ 
ƻŦŦŜǊ 

CƭŜȄƛōƛƭƛǘȅ ƻŦŦŜǊ  
¢ƘŜ 9a{ Ŏƻƴǘƛƴǳƻǳǎƭȅ ƛƴŦƻǊƳǎ ǘƘŜ ±t{ 
ƻŦ ǘƘŜƛǊ ŀǾŀƛƭŀōƭŜ ŦƭŜȄƛōƛƭƛǘȅΦ 

wŜǇƻǊǘ 9a{  LƴŦΦт  

{ǘΦн 
9a{ 
ŦƭŜȄƛōƛƭƛǘȅ 
ƻŦŦŜǊ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 
¢ƘŜ CƭŜȄ-!ƎŜƴǘ ƳŀƴŀƎŜǎ ǘƘŜ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ 9a{ ŀƴŘ 
ǘƘŜ ±t{Φ 

{ŜƴŘ  CƭŜȄ-!ƎŜƴǘ LƴŦΦт 
wŜǉΦмΣ пΣ 
т 

{ǘΦо 
LƳōŀƭŀƴŎŜ 
ŦƻǊŜŎŀǎǘ 

CƻǊŜŎŀǎǘ 
¢ƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ƎǊƛŘ ƛǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ 
ŦƻǊŜŎŀǎǘŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊŜŘƛŎǘ 
ŎƻƴƎŜǎǘƛƻƴǎΦ 

wŜǇƻǊǘ 
²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ 
{ϧ5 

LƴŦΦмΣ нΣ оΣ р wŜǉΦо 

{ǘΦп 
LƳōŀƭŀƴŎŜ 
ŦƻǊŜŎŀǎǘ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 
¢ƘŜ 9{. ƳŀƴŀƎŜǎ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ 
ōŜǘǿŜŜƴ ǘƘŜ tǊŜŘƛŎǘƛƻƴǎ ǎȅǎǘŜƳ ŀƴŘ 
ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳΦ 

{ŜƴŘ 9{. LƴŦΦмΣ нΣ оΣ р 
wŜǉΦмΣ пΣ 
т 

{ǘΦр 
LƳōŀƭŀƴŎŜ 
5ŜǘŜŎǘƛƻƴ 

DǊƛŘ ƳƻŘŜƭƭƛƴƎ κ 
ƻōǎŜǊǾŀǘƛƻƴ 

¢ƘŜ ƎǊƛŘ ōŜƘŀǾƛƻǳǊ ƛǎ Ŏƻƴǘƛƴǳƻǳǎƭȅ 
ƳƻƴƛǘƻǊŜŘΣ ƭƻƻƪƛƴƎ ŦƻǊ ǇƻǘŜƴǘƛŀƭ 
ŎƻƴƎŜǎǘƛƻƴ ŀƴŘ ǾƻƭǘŀƎŜ ŜȄŎǳǊǎƛƻƴΦ 

wŜǇƻǊǘ 
DǊƛŘ 
ƻōǎŜǊǾŀōƛƭƛǘȅ 
ǎȅǎǘŜƳ 

LƴŦΦп wŜǉΦо 

{ǘΦс 
 

CƭŜȄƛōƛƭƛǘȅ 
ǊŜǉǳŜǎǘ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 
¢ƘŜ CƭŜȄ-!ƎŜƴǘ ƳŀƴŀƎŜǎ ǘƘŜ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ DǊƛŘ 
hōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳ ǘƻ ǘƘŜ ±t{Φ 

Send CƭŜȄ-!ƎŜƴǘ LƴŦΦоΣ с 
wŜǉΦмΣ пΣ 
т 

{ǘΦт 
CƭŜȄƛōƛƭƛǘȅ 
ǊŜǉǳŜǎǘ 

±ƛǊǘǳŀƭ ǇƻǿŜǊ 
ǎǘŀǘƛƻƴ 
ƳŀƴŀƎŜƳŜƴǘ 

¢ƘŜ ±t{ ƳŀƴŀƎŜǎ ǘƘŜ ŦƭŜȄƛōƛƭƛǘȅ 
ŀǾŀƛƭŀōƭŜ ǿƛǘƘƛƴ ǘƘŜ ƎǊƛŘΦ ²ƘŜƴ 
ŦƭŜȄƛōƛƭƛǘȅ ƛǎ ƴŜŜŘŜŘΣ ƛǘ ŎǊŜŀǘŜǎ ǊŜǉǳŜǎǘǎ 
ǘƻ ǎǳƛǘŀōƭŜ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎΦ 

/ǊŜŀǘŜ 
±t{ /ƻƴǘǊƻƭ 
ŎŜƴǘǊŜ 

LƴŦΦу wŜǉΦрΣ с 

{ǘΦу 
9a{ 
ŦƭŜȄƛōƛƭƛǘȅ 
ǊŜǉǳŜǎǘ 

/ƻƳƳǳƴƛŎŀǘƛƻƴ 
¢ƘŜ CƭŜȄ-!ƎŜƴǘ ƳŀƴŀƎŜǎ ǘƘŜ 
ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ ±t{ ŀƴŘ 
ǘƘŜ 9a{ ǎȅǎǘŜƳǎΦ 

{ŜƴŘ CƭŜȄ-!ƎŜƴǘ LƴŦΦу 
wŜǉΦмΣ пΣ 
т 

{ǘΦф 
9a{ 
ŦƭŜȄƛōƛƭƛǘȅ 
ǇǊƻǾƛǎƛƻƴ 

CƭŜȄƛōƛƭƛǘȅ 
ŀŎǘƛǾŀǘƛƻƴ 

¢ƘŜ 9a{ ƳƻŘƛŦƛŜǎ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ 
ŦƭŜȄƛōƭŜ ŘŜǾƛŎŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƎǊƛŘ 
ƴŜŜŘǎΣ ƛΦŜΦΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŦƭŜȄƛōƛƭƛǘȅ 
ǊŜǉǳŜǎǘ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ±t{ Ǿƛŀ CƭŜȄ-
!ƎŜƴǘΦ 

9ȄŜŎǳǘŜ 9a{ LƴŦΦфΣ мл wŜǉΦн 
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Figure 13: UML sequence diagram for FI-2.2 

 

р LƴŦƻǊƳŀǘƛƻƴ ŜȄŎƘŀƴƎŜŘ 

LƴŦƻǊƳŀǘƛƻƴ ŜȄŎƘŀƴƎŜŘ 

LƴŦƻǊƳŀǘƛƻƴ 
ŜȄŎƘŀƴƎŜΣ L5 

bŀƳŜ ƻŦ 
ƛƴŦƻǊƳŀǘƛƻƴ 

5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŜȄŎƘŀƴƎŜŘ wŜǉǳƛǊŜƳ
ŜƴǘΣ w-L5ǎ 

LƴŦΦм 
²ŜŀǘƘŜǊ 
ŦƻǊŜŎŀǎǘ 

¢ƘŜ ǿŜŀǘƘŜǊ ŦƻǊŜŎŀǎǘ ƛǎ ŀƴ ƛƴǇǳǘ ǘƻ ǘƘŜ ǇǊŜŘƛŎǘƛƻƴ ǎȅǎǘŜƳ ǘƘŀǘ ŜƴŀōƭŜǎ ǘƻ ǇǊŜŘƛŎǘ ǘƘŜ 
ŦǳǘǳǊŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ƎǊƛŘΦ 

wŜǉΦо 

LƴŦΦн {ϧ5 
{ǳǇǇƭȅ ŀƴŘ ŘŜƳŀƴŘ Řŀǘŀ ŀǊŜ ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳΦ Lǘ ƛǎ ǳǎŜŘ ǘƻ 
ǇǊŜŘƛŎǘ ŎƻƴƎŜǎǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ {ϧ5 ƛƴŦƻǊƳŀǘƛƻƴΦ 

wŜǉΦо 

LƴŦΦо tǊƛŎŜ ¢ƘŜ ŜƴŜǊƎȅ ǇǊƛŎŜ ƛǎ ǇǊŜŘƛŎǘŜŘ ōȅ ǘƘŜ ²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ {ϧ5 ƛƴŦƻǊƳŀǘƛƻƴΦ wŜǉΦо 

LƴŦΦп DǊƛŘ ǎǘŀǘŜ 
¢ƘŜ ƎǊƛŘ ǎǘŀǘŜ ƛǎ ƻōǎŜǊǾŜŘ ōȅ ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳΦ Lǘ ƛǎ ǳǎŜŘ ǘƻ ŘƛǊŜŎǘƭȅ ŘŜǘŜŎǘ 
ŎƻƴƎŜǎǘƛƻƴΣ ƻǊ ǘƻ ǇǊŜŘƛŎǘ ŎƻƴƎŜǎǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ {ϧ5Σ tǊƛŎŜ tǊŜŘƛŎǘƛƻƴǎ 
ǎȅǎǘŜƳΦ 

wŜǉΦо 

LƴŦΦр 
DǊƛŘ ǎǘŀǘŜ 
ǇǊŜŘƛŎǘƛƻƴ 

¢ƘŜ ²ŜŀǘƘŜǊΣ 9ƴŜǊƎȅΣ {ϧ5Σ tǊƛŎŜ tǊŜŘƛŎǘƛƻƴǎ ǎȅǎǘŜƳ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ 
ǎȅǎǘŜƳ ŀǊŜ ŀōƭŜ ǘƻ ǇǊŜŘƛŎǘ ǘƘŜ DǊƛŘ ǎǘŀǘŜ ƻƴ ŀ ǎƘƻǊǘ- ŀƴŘ ƭƻƴƎ-ǘŜǊƳ ōŀǎƛǎΦ 

wŜǉΦо 

LƴŦΦс 
tƻǿŜǊ 
ƴŜŜŘŜŘ 

¢ƘŜ ǇƻǿŜǊ ƴŜŜŘŜŘ ǘƻ ŀǾƻƛŘ ŎƻƴƎŜǎǘƛƻƴ ƛǎ ŀǎǎŜǎǎŜŘ ōȅ ǘƘŜ DǊƛŘ ƻōǎŜǊǾŀōƛƭƛǘȅ ǎȅǎǘŜƳΦ wŜǉΦо 

LƴŦΦт 
tƻǿŜǊ 
ŀǾŀƛƭŀōƭŜ 

¢ƘŜ ŀǾŀƛƭŀōƭŜ ǇƻǿŜǊ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ōȅ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎ ōŀǎŜŘ ƻƴ ǘƘŜ 
ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ ŦƭŜȄƛōƛƭƛǘȅ ƻŦ ǘƘŜƛǊ ŎƻƳǇƻƴŜƴǘǎΦ  

LƴŦΦу 
tƻǿŜǊ 
ǊŜǉǳŜǎǘŜŘ 

¢ƘŜ ǇƻǿŜǊ ǊŜǉǳŜǎǘŜŘ ŦǊƻƳ ŜŀŎƘ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊ ƛǎ ŘŜŎƛŘŜŘ ōȅ ǘƘŜ ±t{ ƛƴ ƻǊŘŜǊ ǘƻ ƎŜǘ 
ǘƘŜ ƴŜŎŜǎǎŀǊȅ ŦƭŜȄƛōƛƭƛǘȅ ŦǊƻƳ ǘƘŜ ŀǾŀƛƭŀōƭŜ ǇǊƻǾƛŘŜǊǎΦ 

wŜǉΦр 

LƴŦΦф 
tƻǿŜǊ 
ƳƻŘƛŦƛŜŘ 

¢ƘŜ 9a{ ǊŜŎŜƛǾŜǎ ǘƘŜ ǇƻǿŜǊ ƳƻŘƛŦƛŎŀǘƛƻƴ ǊŜǉǳŜǎǘŜŘ ōȅ ǘƘŜ ±t{ ŀƴŘ ŜȄŜŎǳǘŜǎ ǘƘŜ ŀŎǘƛƻƴ 
ōȅ ŘƛǊŜŎǘƭȅ ƳƻŘƛŦȅƛƴƎ ǘƘŜ ǇƻǿŜǊ ŀǘ ŘŜǾƛŎŜ ƭŜǾŜƭΦ 

wŜǉΦн 

LƴŦΦмл 
tƻǿŜǊ 
ŎƻƴǎǳƳǇǘƛƻƴ 

¢ƘŜ ƴŜǿ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ōȅ ŀ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊ ŦƻƭƭƻǿƛƴƎ ŀ ǇƻǿŜǊ ǊŜǉǳŜǎǘ ŦǊƻƳ ŀ 
±t{Φ 

wŜǉΦр 

 
bƻǘŜΥ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŘŜǘŀƛƭŜŘ ƛƴ 5нΦо ώоϐ Φ 
 

с wŜǉǳƛǊŜƳŜƴǘǎ όƻǇǘƛƻƴŀƭύ 

wŜǉǳƛǊŜƳŜƴǘǎ όƻǇǘƛƻƴŀƭύ 

/ŀǘŜƎƻǊƛŜǎ L5 /ŀǘŜƎƻǊȅ ƴŀƳŜ ŦƻǊ 
ǊŜǉǳƛǊŜƳŜƴǘǎ 

/ŀǘŜƎƻǊȅ ŘŜǎŎǊƛǇǘƛƻƴ 

   

wŜǉǳƛǊŜƳŜƴǘ w-
L5 

wŜǉǳƛǊŜƳŜƴǘ ƴŀƳŜ wŜǉǳƛǊŜƳŜƴǘ ŘŜǎŎǊƛǇǘƛƻƴ 

wŜǉΦм LƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ 
¢ƘŜ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ƛǎ ŜǎǎŜƴǘƛŀƭ ŦƻǊ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǘƻ ōŜ ŀōƭŜ 
ǘƻ ŎƻƳƳǳƴƛŎŀǘŜΦ LƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ CƭŜȄ-!ƎŜƴǘ ŀƴŘ 9{. ǎȅǎǘŜƳǎΦ 

wŜǉΦн wŜǎǇƻƴǎŜ ǘƛƳŜ ¢ƘŜ ŘƛŦŦŜǊŜƴǘ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ǎƘƻǳƭŘ ƘŀǾŜ ŀ ƭƻǿ ǊŜǎǇƻƴǎŜ ǘƛƳŜ ƛƴ ƻǊŘŜǊ ǘƻ ōŜ 
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ŀōƭŜ ǘƻ ŀǾƻƛŘ ōƭŀŎƪƻǳǘǎ ƛƴ ŎŀǎŜ ǘƘŜ ŎƻƴƎŜǎǘƛƻƴ ǿŀǎ ƴƻǘ ŦƻǊŜŎŀǎǘŜŘΦ 

wŜǉΦо !ŎŎǳǊŀŎȅ 
¢ƘŜ ŦƻǊŜŎŀǎǘǎ ŀƴŘ ƎǊƛŘ ƳƻŘŜƭƭƛƴƎ ǎƘƻǳƭŘ ōŜ ŀŎŎǳǊŀǘŜ ŜƴƻǳƎƘ ǘƻ ōŜ ŀōƭŜ ǘƻ ŘŜǘŜŎǘ 
ŎƻƴƎŜǎǘƛƻƴ ƛƴ ŀŘǾŀƴŎŜ ŀƴŘ ŀǾƻƛŘ ōƭŀŎƪƻǳǘǎ όǎŜŜ YtL мΦп ŀƴŘ мΦрύΦ 

wŜǉΦп /ƻƳƳǳƴƛŎŀǘƛƻƴ ǎŜŎǳǊƛǘȅ ¢ƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŎƘŀƴƴŜƭǎ ǎƘƻǳƭŘ ōŜ ǇǊƻǘŜŎǘŜŘ ŀƎŀƛƴǎǘ ǇƻǎǎƛōƭŜ ŀǘǘŀŎƪǎΦ 

wŜǉΦр 9ǉǳƛǘȅ 
¢ƘŜ ŘƛŦŦŜǊŜƴǘ ŦƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎ ǎƘƻǳƭŘ ōŜ ǘǊŀƴǎǇŀǊŜƴǘƭȅ ǊŜǉǳŜǎǘŜŘ ŀƴŘ Ŝǉǳƛǘŀōƭȅ 
ǊŜǿŀǊŘŜŘΦ 

wŜǉΦс ±ƛǎǳŀƭƛȊŀǘƛƻƴ CƭŜȄƛōƛƭƛǘȅ ǇǊƻǾƛŘŜǊǎ ǎƘƻǳƭŘ ōŜ ŀōƭŜ ǘƻ ǾƛǎǳŀƭƛȊŜ ƛƴŎŜƴǘƛǾŜǎ ŦƻǊ ŦƭŜȄƛōƛƭƛǘȅΦ 

wŜǉΦ т tǊƛǾŀŎȅ ŀƴŘ Řŀǘŀ ǇǊƻǘŜŎǘƛƻƴ 
¢ƘŜ ǇŜǊǎƻƴŀƭ ŀƴŘ ǎŜƴǎƛǘƛǾŜ Řŀǘŀ ǎƘƻǳƭŘ ōŜ ƘŀƴŘƭŜŘ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ D5tw ŀƴŘ 
ŎƻƴŦƛŘŜƴǘƛŀƭƛǘȅ ŀƎǊŜŜƳŜƴǘǎΦ  

 
bƻǘŜΥ ǘƘŜǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ŘŜǘŀƛƭŜŘ ƛƴ 5нΦн ώпϐΦ 
 
т /ƻƳƳƻƴ ǘŜǊƳǎ ŀƴŘ ŘŜŦƛƴƛǘƛƻƴǎ 

/ƻƳƳƻƴ ǘŜǊƳǎ ŀƴŘ ŘŜŦƛƴƛǘƛƻƴǎ 

¢ŜǊƳ 5ŜŦƛƴƛǘƛƻƴ 

9± 9ƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜ 

[9/ [ƻŎŀƭ ŜƴŜǊƎȅ ŎƻƳƳǳƴƛǘȅ 

tǊƻǎǳƳŜǊ /ƻƴǎǳƳŜǊ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ǿƘƻ Ŏŀƴ ŀǎ ǿŜƭƭ ǇǊƻǾƛŘŜ ŜƴŜǊƎȅ ǘƻ ǘƘŜ ƎǊƛŘ 

{ϧ5 {ǳǇǇƭȅ ŀƴŘ ŘŜƳŀƴŘ ƻŦ ŜƴŜǊƎȅ 

±t{ 
±ƛǊǘǳŀƭ ǇƻǿŜǊ ǎȅǎǘŜƳΥ !ǳǘƻƳŀǘŜŘ ŦƭŜȄƛōƛƭƛǘȅ ŜȄŎƘŀƴƎŜ ǇƭŀǘŦƻǊƳ ǘƘŀǘ ŎƻƴƴŜŎǘǎ ŀƭƭ ǊŜƭŜǾŀƴǘ ǇǊƻǎǳƳŜǊǎ ŀƴŘ ōǳȅŜǊǎ ƻŦ 
ŦƭŜȄƛōƛƭƛǘȅΦ Lǘ ƛǎ ƳŀǊƪŜǘ ƻǊƛŜƴǘŜŘΣ ƳŜŀƴƛƴƎ ƛǘ ŜƴŀōƭŜǎ ƴƻƴ-ƛƴǾŀǎƛǾŜ ƻǇŜǊŀǘƛƻƴ ƛƴǎǘŜŀŘ ƻŦ ŎǳǊǘŀƛƭƳŜƴǘΦ 

 
у /ǳǎǘƻƳ ƛƴŦƻǊƳŀǘƛƻƴ όƻǇǘƛƻƴŀƭύ 

/ǳǎǘƻƳ ƛƴŦƻǊƳŀǘƛƻƴ όƻǇǘƛƻƴŀƭύ 

YŜȅ ±ŀƭǳŜ wŜŦŜǊǎ ǘƻ ǎŜŎǘƛƻƴ 
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3. SGAM MAPPING 

This chapter presents the mapping of the GIFT solutions on SGAM [5] for the UCs described in Chapter 2. 
Similarly to the analysis in Chapter 2, the business layer that illustrates the interactions among business 
actors is omitted and will be presented in D9.5. In this report the SGAM layers from Component to Function 
are presented. The scope of this illustration is to depict the required standards/models that ensure 
interoperability of the solutions and is a crucial step in the analytical presentation of the replication 
requirements. The mapping concerns the subsets of the setup shown in Figure 1 according to the relevant 
UC. 

3.1. FI-1.1: CONGESTION AVOIDANCE ON EVIA 

The SGAM diagrams presented for this UC are the following: 

¶ Component layer diagram (shown in the previous chapter - Figure 3), 

¶ Function layer diagram shown in Figure 14, 

¶ Information layer diagram (Business context) shown in Figure 15, 

¶ Information layer diagram (Canonical) shown in Figure 16, and 

¶ Communication layer diagram shown in Figure 17. 

 

The information that each diagram provides is the following: The function layer illustrates the relevant, 
high-level functionalities that the GIFT setup performs and how these functions interact with each 
other in order to exchange specific information. In the specific diagram the functions that can be 
distinguished are Grid Forecasting, Grid Monitoring, Communication, Flexibility Offer and Activation 
and, last but not least, Flexibility Trading. Each of these functions is interconnected to specific GIFT 
solutions or subset of solutions (e.g., Flexibility Trading and VPS).  
The information layer, on the other hand, is divided into two diagrams: the business context view and 
the canonical view diagram. The business-context information layer provides the information content 
that is exchanged between the various components. Each piece of information is characterized by one 
ID number (e.g., Inf.X) that is unique and is presented in detail in the UC templates in Chapter 2. It can 
be seen from the analytical presentation of these UCs that there is a wide range of information items 
exchanged between components, which varies from weather forecast data to power consumptions of 
specific prosumers.  
Similarly to the business-context information layer, the canonical illustration of the same layer 
represents the data models used in the specific UC. The models used in the specific setup involve the 
following: Flex-Offer protocol for the information exchange between VPS and Flex-Agents, proprietary 
CIM-based protocol used between the Prediction system or the VPS and the ESB, as well as models 
used more locally by the prosumers or the Grid Observability system and include, among others, JSON, 
OCPP, DIN 70121, and ISO/IEC 15118.  
Last but not least, the communication layer provides all the involved communication protocols required 
for the interoperable operation of the solutions in this UC. Specifically, protocols such as Flex-Offer, 
Web services over TCP/IP, IEC104, OCPP 1.6, IEC 61851, ISO15118, IEC/IEEE 80005-1/3, Modbus TCP, 
Modbus RTU (over RS-485) as well as JSON (REST) are among the necessary communication protocols 
for the setup in this UC. 
It should be noted that the same set of functions, models and protocols applies to all other UCs since 
the basic set-up remains the same with small changes on the ǇǊƻǎǳƳŜǊǎΩ side. For example, UCs that do 
not use industrial prosumers do not involve communication protocols such as Modbus TCP, etc. The 
detailed mapping and all involved interoperability items for the remaining UCs are presented in the 
following sections.  
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Figure 14: Function layer diagram for UC FI-1.1 

 

Figure 15: Information layer diagram (business context) for UC FI-1.1 
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Figure 16: Information layer diagram (canonical context) for UC FI-1.1 

 

Figure 17: Communication layer diagram for UC FI-1.1 










































