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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, Hinnøya island cluster, in 
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 sites’ 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 
needed in order to meet each scenario’s requirement. For the mapping of these components, the reference 
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 
connection of the island to the mainland. One other important characteristic considered is the prosumers’ 
as well other users’ 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 
follower islands’ UC: 

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

(distribution transformers’ secondary); 

 FI-1.2 Local Energy Community on Evia: the main objective is to decarbonize the LV LEC’s energy 

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 

Favignana LEC’s energy consumption by exploiting more local RES production (in particular PVs).  

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 

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-1.1 Distribution system, DER, Customers Evia network congestion avoidance. 

 
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 06/06/2022 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 Minimize the congestion at the distribution transformers’ secondary 

Objective(s) The main objective is to avoid congestion on the grid for the DSO. Specifically, based on the grid 
architecture for the case of Evia, the most crucial component in terms of congestion are the 
distribution transformers (either MV/LV or HV/MV). The specific objectives for this UC are: 
[1] Reduce the use of hydrocarbon-based energies, 

[1.1] Allow a high level of penetration of renewable energy, 
[1.2] Avoid congestion in the Evia electricity grid, 

[1.2.1] Provide flexibility in consumption, 
[1.2.2] Reduce consumption peaks. 

Related business case(s) Congestion management, Demand side management, Peak-shaving, Renewable energy integration 

1.4 Narrative of use case 
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Narrative of use case 

Short description 

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 MVA nominal power). In order to reduce the congestion at the transformer’s 

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.  

Complete description 

This UC is divided into voltage level scenarios: The LV (also known as LEC) case and the MV one. 
 
In the LV scenario a load area of 1 MVA maximum power is considered. This load area is considered as a LEC, which, in the specific UC 
supports the DSO by providing flexibilities to reduce the peak power of the distribution transformer. The flexibility is provided by a 
number of prosumers including: 

 Actual storage units: At least 1 HBr and 1 SEH system both connected close to the secondary of the distribution transformer 
because of their nominal power (minimum 50 kW and 65 kW) respectively, 

 Various Electric Vehicles that can provide a substantial amount of flexibility by shifting their consumption (up to 60 EVs with 
various power consumption levels from 2,3 to 22 kW, which can be charged at 50 charge points). 

 
In the MV scenario, on the other hand, the same UC is implemented with slightly different portfolio. Specifically, the prosumers 
providing flexibility in this case are the following: 

 Actual storage units: connected at several points of the network. The units include both the HBr and SEH systems with at 
least 20 units of each technology, 

 Electric Vehicles: also represent a substantial share of the provided flexibility since the MV scenario includes approximately 
600 individual EVs plus 130 charging stations at various scales (three of these charging stations are 1 MW each) 

 Industrial prosumers: A substantial share of the flexibilities in this scenario comes from the industrial prosumers, which 
with their virtual storage capabilities can substantially contribute to the peak-shaving/congestion management approach. 
There are 6 industrial prosumers in total, each of them with peak power at 1 MVA, 

 Harbour: This scenario includes among others one charging station for e-Ferries which can also provide substantial 
flexibilities via its actual/virtual storage. 

 
In both cases the management of flexibilities is obtained by the same centralized and distributed units (EMS, Flex-Agent, VPS, GO, 
Prediction) through the interfacing with the ESB and with the use of some additional components (GIS twin, Weather Service 
Interface, Data Repository Interface, MDMS).  

 

1.5 Key performance indicators 

Key performance indicators 

ID Name Description Reference to mentioned 
use case objectives 

KPI 1.1 Benefit for DSO Reduced costs of congestion avoidance (EUR/MW) [1.2], [1.2.2] 

KPI 1.2 
Avoid congestions: reduction of 
peak demand 

Reduction of MW peak demand > 15%  [1.2] , [1.2.2] 

KPI 1.3 
Distribution of grid stability 
through responsiveness of 
flexibility services 

Executed flexibility compared to contracted 
flexibility > 75% 

[1.2], [1.2.2] 

KPI 1.4 
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) 

[1.2.1] 

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% [1.2.1] 

KPI 1.6 
Overall effectiveness of complete 
system in kWh for DSO – avoided 
curtailment  

>= 50% kWh/time unit avoided curtailment  [1.2] 
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KPI 2.1 
Storage power 
capacity installed (kW)  

50 kW HBr battery, 65 kW SEH [1.2] 

KPI 2.2 
Storage energy capacity 
installed (kWh)  

375 kWh  [1.2] 

KPI 2.3 Storage cost [€]  <=0.10 €/kWh of discharged energy  [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] 

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] 

KPI 5.4 Reduce exchanged energy 
between island and mainland 

>=10% Weighted to size of pilot vs. size of complete island  [1.2], [1.2.2] 

 

1.6 Use case conditions 

Use case conditions 

Assumptions 

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 that the EV numbers reach the goals set by the National Energy and Climate Plan. 

Assuming industrial prosumers will be interested in providing flexibility to the grid. 

Prerequisites 

A flexibility framework/market should be in place. 

 

1.7 Further information to the use case for classification/mapping 

Classification information 

Relation to the other use cases 

Linked to FI-1.2: Local Energy Community (shared resources and actors). 

Level of depth 

Technical Use Case 

Prioritization 

High 

Generic, regional or national relation 

Generic 

Nature of the use case 

Congestion avoidance  

Further keywords for classification 

Congestion avoidance, Flexibility 

 
1.8 General remarks 

General remarks 

The two different voltage level scenarios can be combined. This would result in better performance at MV level with interchanges of 
power/energy between load areas when necessary, thus improving the local RES consumption  

 
2 Diagrams of use case 

Diagram(s) of use case 
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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 

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 

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. 

Harbour EMS Logical Demand Response Management System: A system or an HAFEN solution. 



 

13 

Actor application which controls many load devices (among them an e-
ferry charging station) to curtail their energy consumption in 
response to energy shortages or high energy prices. 

Factory EMS 
Logical 
Actor 

Demand Response Management System: A system or an 
application which controls many load devices to curtail their 
energy consumption in response to energy shortages or high 
energy prices. 

Responsible for the flexibility 
management in factories. 
INEA or third party solution. 

  

3.2 References 

References 

No. Reference 
type 

Reference Status Impact on use 
case 

Originator/organization 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 

Congestion 
avoidance 
using HBr 
storage  

In order to avoid congestions on the 
Evia LV or MV grid, the HBr unit(s) 
shifts its electricity 
consumption/production to reduce the 
peak load (level the load curve), and, 
subsequently the impact on the grid. 

HBr-EMS 
Peak load 
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 

Congestion 
avoidance 
using SEH 
storage  

In order to avoid congestions on the 
Evia LV or MV grid, the SEH unit(s) 
shifts its electricity 
consumption/production to reduce the 
peak load (level the load curve), and, 
subsequently the impact on the grid. 

SEH-EMS 
Peak load 
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 
Congestion 
avoidance 
using EV  

In order to avoid congestions on the 
Evia LV or MV grid, the EVC-EMS 
controls EV charging load, while 
ensuring fulfilment of EV users’ 
requirements (delivery of required 
energy on time). 

EVC-EMS 
Peak load 
forecast 

The EV must consume 
electricity from the 
grid. 

The EV must be 
charged with energy 
required by EV user. 

Sc.4 

Congestion 
avoidance 
using 
Industrial 
prosumers  

In order to avoid congestions on the 
grid, industrial prosumers shift their 
loads accordingly, in order to reduce 
their impact on the grid. 

FEMS 
Peak load 
forecast 

 
The rebound effect 
must be minimal. 

Sc.5 
Congestion 
avoidance 
using E-ferry  

In order to avoid imbalances, the E-
ferry is requested to modify its load. 

HEMS 
Peak load 
forecast 

The E-ferry must be 
docked. 

The E-ferry must still 
have enough 
electricity to be able 
to return. 

 

 

4.2 Steps – Scenarios 
 
The process flow for all scenarios is similar; therefore, it is presented in a common, general way, where the “EMS” means any 
component, which controls the following appliances or systems that provide load flexibility: 

 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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Scenario 

Scenario name Sc.1 to 5- Congestion avoidance using various types of flexible devices 

Step 
No. 

Event Name of 
process/activity 

Description of process/activity Service Information 
producer (actor) 

Information 
exchanged (IDs) 

Requirem
ent R-IDs 

St.1 
EMS 
flexibility 
offer 

Flexibility offer  
The EMS continuously 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 and 
the VPS. 

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

St.3 
Imbalance 
forecast 

Forecast 
The state of the grid is continuously 
forecasted in order to predict 
congestions. 

Report 
Weather, Energy, 
S&D, Price 
Predictions 

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

St.4 
Imbalance 
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 
Imbalance 
Detection 

Grid modelling 
/ observation 

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

Report 
Grid 
observability 
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 suitable flexibility providers. 

Create 
VPS Control 
centre 

Inf.8 Req.5, 6 

St.8 
EMS 
flexibility 
request 

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

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

St.9 
EMS 
flexibility 
provision 

Flexibility 
activation 

The EMS modifies the operation of 
flexible devices 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 

 

Figure 4: Generic UML sequence diagram of FI-1.1 

 
 

5 Information exchanged 

Information exchanged 

Information 
exchange, ID 

Name of 
information 

Description of information exchanged Requirem
ent, R-IDs 
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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 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 

DSO Distribution system operator 

EV Electric vehicle 
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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 

   

 

2.2. 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 An important part of Evia’s grid consists of LV load areas that constitute potential LECs. This 
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 the LV LEC’s energy consumption by exploiting more local RES 
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] Increase efficiency in Evia’s LEC electricity grid 

[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: 

 Actual storage units: At least 1 HBr and 1 SEH system both connected close to the secondary of the distribution transformer 
because of their nominal power (minimum 50 kW and 65 kW) respectively. 

 Various Electric Vehicles that can provide a substantial amount of flexibility by shifting their consumption (up to 60 EVs with 
various power consumption levels from 2,3 to 22 kW, which can be charged at 50 charge points). 

 

 

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 
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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 
production with the LEC’s consumption, 
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 
production with the LEC’s consumption, 
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 
(optimize) RES production with the LEC’s 
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 – Scenarios 
The process flow for all scenarios is similar; therefore, it is presented in a common, general way, where the “EMS” means any 
component, which controls the following appliances or systems that provide load flexibility: 

 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 

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-2.1 Distribution system, DER, Customers Islanded microgrid’s congestion management on 
Favignana 

 
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 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 

 
1.3 Scope and objective of use case 

Scope and objectives of the use case 

Scope This UC aims at improving the operation of the local microgrid, that is the power system of Favignana. 
The optimization approach focuses on the congestion management of the distribution lines of the 
system. Specifically, two distribution lines that interconnect the MV grid to the central diesel station 
can experience congestions during peak loads. 
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Objective(s) 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. This is achieved with the use of a portfolio of prosumers 
including storage technologies and EVs. 
[1] Reduce the use of hydrocarbon-based energies 

[1.1] Optimize balance in Favignana’s electricity grid 
[1.1.1] Provide observability of the grid 
[1.1.2] Provide flexibility in consumption 
[1.1.3] Reduce peak demand 

[1.2] Decarbonize the transport network 
[1.2.1] Develop synergies between energy networks 
[1.2.2] Reduce the impact of EV on the network 

[2] Ensure availability of service for electric vehicles in the city centre at all times 
[2.1] Develop storage systems 

Related business case(s) Congestion management, Demand side management, Renewable energy integration, Availability of 
service for EV. 

 
1.4 Narrative of use case 

Narrative of use case 

Short description 

For the scenario of Favignana one of the UCs considered is the operation of the island’s grid as 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.   

Complete description 

The specific UC is based on the grid topology of a reference power system (CIGRE MV reference grid), which, in any case, presents 
lots of similarities to the actual system of the island. The reason for choosing the reference grid was the unavailability of grid 
topology data by the local DSO. The selected reference grid was modified in order to resemble the actual grid as well as possible. 
Specifically, the system consists of one central station (diesel gen-set), which is the main electricity supplier of the island at the 
moment. From the central station, two MV lines are used to interconnect the various prosumers to the generation. The two lines 
experience relatively high load based on the season and this load is expected to become higher with the advent of electro-mobility 
and other uses of electricity (e.g., e-Ferry) not existing at present. Also, a large share of renewables is foreseen in the near future, 
namely photovoltaics (up to 3.4 MWp), which necessitates the use of storage technologies. The latter can play a significant role in the 
congestion management through their increased flexibilities. In a nutshell, the key prosumers foreseen to provide flexibilities in this 
UC are the following:   

 Actual storage units: At least 1 HBr and 1 SEH system both connected close to the secondary of the distribution transformer 
because of their nominal power (minimum 50 kW and 65 kW) respectively. 

 Various Electric Vehicles that can provide a substantial amount of flexibility by shifting their consumption (up to 2 MW in 
total in the most optimistic scenario).  

 

 
1.5 Key performance indicators 

Key performance indicators 

ID Name Description Reference to mentioned 
use case objectives 

KPI 1.4 
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) 

[1.1.1] 

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% [1.1.1] 

KPI 2.1 
Storage power 
capacity installed (kW)  

50 kW HBr battery, 65 kW SEH [1.1], [2.1] 

KPI 2.2 
Storage energy capacity 
installed (kWh)  

375 kWh  [1.1], [2.1] 



 

24 

KPI 2.3 Storage cost [€]  <=0.10€/kWh of discharged energy  [1.1], [2.1] 

KPI 2.5 
Electricity load adaptability level 
(%)   

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

[1.1.2], [1.2.2] 

KPI 3.1 
Reduction consumption for backup 
energy system (%) 

≥ 15 % Considering EVs in city traffic [1.2] 

KPI 3.2 
Flexibility range at average 
occupancy of charging spots 

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

[1.1.2], [1.2.2] 

KPI 3.3 
Demand response generated by 
virtual energy storage in 
demonstrated use cases  

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

[1.1.2], [1.2.1] 

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

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

[1.2], [1] 

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

>=15%  [1] 

KPI 5.1 
Lessen the burden of power grids 
through self-consumption 

MWh/h of self-consumed energy > 10% [1.1] 

KPI 5.2 
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%) 
[1.1.1] 

KPI 5.3 
Accuracy of forecasts at 
microgrid, BRP level (energy 
demand, generation, flexibility) 

Normalized Root Mean Square Error (NRMSE) < 5 % [1.1.1] 

 
1.6 Use case conditions 

Use case conditions 

Assumptions 

Assuming there is a significant amount of EVs which can provide flexibility. 

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

Prerequisites 

A flexibility framework/market should be in place. 

 
1.7 Further information to the use case for classification/mapping 

Classification information 

Relation to the other use cases 

Linked to FI-2.2: Favignana’s islanded LEC (the resources portfolio is the same and only the UC objective differs). 

Level of depth 

General 

Prioritization 

Normal 

Generic, regional or national relation 

Generic 

Nature of the use case 

Congestion management in a microgrid. 

Further keywords for classification 

Congestion management, microgrid, Flexibility,  

 
1.8 General remarks 
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General remarks 

The different scenarios can be combined: a combination of flexibility providers can be requested to provide flexibility for the same 
congestion management event. 

 
2 Diagrams of use case 

Diagram(s) of use case 

 

 

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

 

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 

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 
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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. 

Harbour EMS 
Logical 
Actor 

Demand Response Management System: A system or an 
application which controls many load devices (among them an e-
ferry charging station) to curtail their energy consumption in 
response to energy shortages or high energy prices. 

HAFEN solution. 

 

3.2 References 

References 

No. Reference 
type 

Reference Status Impact on use 
case 

Originator/organization 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 

Congestion 
avoidance 
using HBr 
storage  

In order to avoid congestions on the 
Evia LV or MV grid, the HBr unit(s) 
shifts its electricity 
consumption/production to reduce the 
peak load (level the load curve), and, 
subsequently the impact on the grid. 

HBr-EMS 
Peak load 
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 

Congestion 
avoidance 
using SEH 
storage  

In order to avoid congestions on the 
Evia LV or MV grid, the SEH unit(s) 
shifts its electricity 
consumption/production to reduce the 
peak load (level the load curve), and, 
subsequently the impact on the grid. 

SEH-EMS 
Peak load 
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 
Congestion 
avoidance 
using EVs  

In order to avoid congestions on the 
Evia LV or MV grid, the EVC_EMS 
controls EV charging load, while 
ensuring fulfilment of EV users’ 
requirements (delivery of required 
energy on time). 

EVC-EMS 
Peak load 
forecast 

The EV must 
consume electricity 
from the grid. 

The EV must be 
charged with energy 
required by EV user. 

Sc.4 
Congestion 
avoidance 
using E-ferry  

In order to avoid imbalances, the E-
ferry is requested to modify its load. 

HEMS 
Peak load 
forecast 

The E-ferry must be 
docked. 

The E-ferry must still 
have enough 
electricity to be able 
to return. 

 
4.2 Steps – Scenarios 
The process flow for all scenarios is similar; therefore, it is presented in a common, general way, where the “EMS” means any 
component, which controls the following appliances or systems that provide load flexibility: 

 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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Scenario name Sc.1 to 4- Congestion avoidance using various types of flexible devices 

Step 
No. 

Event Name of 
process/activity 

Description of process/activity Service Information 
producer (actor) 

Information 
exchanged (IDs) 

Requirem
ents, R-
IDs 

St.1 
EMS 
flexibility 
offer 

Flexibility offer  
The EMS continuously 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 and 
the VPS. 

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

St.3 
Imbalance 
forecast 

Forecast 
The state of the grid is continuously 
forecasted in order to predict 
congestions. 

Report 
Weather, Energy, 
S&D 

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

St.4 
Imbalance 
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 
Imbalance 
Detection 

Grid modelling / 
observation 

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

Report 
Grid 
observability 
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 between the VPS and 
the EMS systems. 

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

St.9 
EMS 
flexibility 
provision 

Flexibility 
activation 

The EMS modifies the operation of 
flexible devices 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 

 

Figure 10: UML sequence diagram for FI-2.1 

 

5 Information exchanged 

Information exchanged 

Information 
exchange, ID 

Name of 
information 

Description of information exchanged Requirem
ent, R-IDs 

Inf.1 Weather The weather forecast is an input to the prediction system that enables to predict the Req.3 
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forecast future state of the grid. 

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, 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 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 

BRP Balance responsible party 

DSO Distribution system operator 

EV Electric vehicle 
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LEC Local energy community 

Prosumer Consumer of electricity who 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 

   

 

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

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-2.2 Distribution system, DER, Customers Local Energy Community on Favignana 

 
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 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 

 
1.3 Scope and objective of use case 

Scope and objectives of the use case 

Scope In this scenario the whole system of Favignana’s prosumers is considered as a LEC. Scope of this LEC is 
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) The main objective is to decarbonize the Favignana LEC’s energy consumption by exploiting more local 
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] Increase efficiency in Favignana’s LEC electricity grid 

[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 

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: 

 Actual storage units: At least 1 HBr and 1 SEH system both connected close to the secondary of the distribution transformer 
because of their nominal power (minimum 50 kW and 65 kW) respectively. 

 Various Electric Vehicles that can provide a substantial amount of flexibility by shifting their consumption (up to 2 MW in 
total in the most optimistic scenario).  

 

 
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. 

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. 

 
1.7 Further information to the use case for classification/mapping 
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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 

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

 

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. 

Harbour EMS 
Logical 
Actor 

Demand Response Management System: A system or an 
application which controls many load devices (among them an e-
ferry charging station) to curtail their energy consumption in 
response to energy shortages or high energy prices. 

HAFEN solution. 

 

3.2 References 

References 

No. Reference 
type 

Reference Status Impact on use 
case 

Originator/organization 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 

Congestion 
avoidance 
using HBr 
storage  

In order to avoid congestions on the 
Evia LV or MV grid, the HBr unit(s) 
shifts its electricity 
consumption/production to reduce the 
peak load (level the load curve), and, 
subsequently the impact on the grid. 

HBr-EMS 
Peak load 
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 

Congestion 
avoidance 
using SEH 
storage  

In order to avoid congestions on the 
Evia LV or MV grid, the SEH unit(s) 
shifts its electricity 
consumption/Production to reduce the 
peak load (level the load curve), and, 
subsequently the impact on the grid. 

SEH-EMS 
Peak load 
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. 
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Sc.3 
Congestion 
avoidance 
using EVs  

In order to avoid congestions on the 
Evia LV or MV grid, the EVC-EMS 
controls EV charging load , while 
ensuring fulfilment of the EV users’ 
requirements (delivery of required 
energy on time). 

EVC-EMS 
Peak load 
forecast 

The EV must be 
consuming 
electricity from the 
grid. 

The EV must be 
charged with energy 
required by EV user. 

Sc.4 
Congestion 
avoidance 
using E-ferry  

In order to avoid imbalances, the E-
ferry is requested to modify its load. 

HEMS 
Peak load 
forecast 

The E-ferry must be 
docked. 

The E-ferry must still 
have enough 
electricity to be able 
to return. 

 

4.2 Steps – Scenarios 
The process flow for all scenarios is similar; therefore, it is presented in a common, general way, where the “EMS” means any 
component, which controls the following appliances or systems that provide load flexibility: 

 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. 

Scenario name Sc.1 to 4- Congestion avoidance using various types of flexible devices 

Step 
No. 

Event Name of 
process/activity 

Description of process/activity Service Information 
producer (actor) 

Information 
exchanged (IDs) 

Requirem
ents, R-
IDs 

St.1 
EMS 
flexibility 
offer 

Flexibility offer  
The EMS continuously informs the VPS 
of their available flexibility. 

Report EMS  Inf.7  

St.2 
EMS 
flexibility 
offer 

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

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

St.3 
Imbalance 
forecast 

Forecast 
The state of the grid is continuously 
forecasted in order to predict 
congestions. 

Report 
Weather, Energy, 
S&D 

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

St.4 
Imbalance 
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 
Imbalance 
Detection 

Grid modelling / 
observation 

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

Report 
Grid 
observability 
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 suitable flexibility providers. 

Create 
VPS Control 
centre 

Inf.8 Req.5, 6 

St.8 
EMS 
flexibility 
request 

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

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

St.9 
EMS 
flexibility 
provision 

Flexibility 
activation 

The EMS modifies the operation of 
flexible devices 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 13: UML sequence diagram for FI-2.2 

 

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 by the Weather, Energy, 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 be 
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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 

EV Electric vehicle 

LEC Local energy community 

Prosumer Consumer of electricity who 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 
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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 prosumers’ 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 
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3.2. FI-1.2: LOCAL ENERGY COMMUNITY ON EVIA 

The SGAM diagrams for this UC are shown in Figure 18 (the component diagram is shown in Figure 6). 

 

 

Figure 18: SGAM diagrams for FI1.2: Function (top-left), Information (business-context, top-right), Information 
(canonical, bottom-left) and Communication (bottom-right)   

The scope/content of each diagram is the same as in section 3.1. 
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3.3. FI-2.1: ISLANDED MICROGRID ON FAVIGNANA 

The SGAM diagrams for this UC are shown in Figure 19 (the component diagram is shown in Figure 9Figure 
9). 

 

 

Figure 19: SGAM diagrams for FI2.1: Function (top-left), Information (business-context, top-right), Information 
(canonical, bottom-left) and Communication (bottom-right)   

The scope/content of each diagram is the same as in section 3.1. 
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3.4. FI-2.2: ISLANDED LOCAL ENERGY COMMUNITY ON FAVIGNANA 

Finally, for the specific UC the same setup as for FI-2.1 is used. Therefore, the corresponding mapping 
diagrams are the same as the ones in Figure 19. As far as the component layer goes for this UC, this is 
illustrated in Figure 12. 
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4. POWER SYSTEM MAPPING AND INVENTORY 

One important aspect of the requirements analysis for the two follower islands, for which detailed 
replicability is implemented, is the mapping of the required components in relation to the power system 
model. Specifically, for each scenario the grid reference model used for the simulation analysis is also used 
in order to map the location and, consequently, the number of components. The details of the simulation 
models and analysis are presented in D9.2 [1]. As suggested in D9.2, the detailed grid models are used in 
the analysis of T9.3 in order to simulate the replicability and scalability of the selected UCs. In other words, 
the scope of these grid models is to facilitate the analysis of the benefits resulted by flexibilities 
deployment at a more generic level rather than simulating the exact behaviour/model of the various GIFT 
components. As part of the replicability study, however, an additional step, namely a mapping of 
components on the power system is deemed crucial. This grid-mapping information of components on the 
power system is useful to the follower island stakeholders for a better understanding of the minimum 
requirements and electrical location of the GIFT setup. It should be pointed out here that among the 
scenarios examined in D9.2 the more optimistic one, named as Green Revolution, is considered as the basis 
for this part of the analysis. This is due to the fact that this scenario involves the largest minimum subset of 
prosumers and, consequently they result in the highest minimum number of field and process components 
and in the most favourable results in terms of optimisation of grid and LEC operation. Also, these scenarios 
have been considered as part of the limitations analysis in T9.3. Even though these scenarios are 
characterised as optimistic, they are, nevertheless, very likely and, in this respect, the mapping analysis 
under these specific assumptions is very important. 

Alongside the mapping of the components on the grid models the inventory of the components is also 
provided in the following sections. The inventory presents the type of components, the type of interfaces 
between each two components and the minimum estimated number for these two categories. In this way, 
a more complete set of requirements is presented to the follower islands stakeholders.    

The analysis is divided into sections for each island and for the case of Evia the scenario is divided into LV 
and MV mapping because of the complexity of the MV scenario.  

 

4.1. EVIA 

In this section the component mapping and list of components and interfaces for two different cases on 
Evia are presented. The Evia scenario is divided into LV, which is related to the LEC UC (FI-1.2), as well as 
MV, which is connected to the congestion avoidance UC (FI-1.1). Even though the latter could incorporate 
the former, i.e., multiple instances of GIFT setups for LECs under one instance of the setup for the MV 
congestion management, the mapping for the MV is presented independently of the LECs that could be 
considered. More details about this assumption are provided in the following sub-sections. 

4.1.1. LV Scenario 

Starting the mapping analysis with the LV grid of Evia under the UC of LEC (FI-1.2), a number of components 
is required for the implementation of the setup. These components involve both H/W and S/W 
components as well as a number of interfaces. The overview of the specific mapping of these components 
and interfaces on the LV grid is provided in Figure 20. In this mapping diagram and with reference to the 
SGAM zones specific categories of components are depicted, including:  

 Process or power components including the HBr and SEH storage units,  

 Field components such as Flex-Agents, EVC-EMS (both for single or multiple charging points), HBr-

EMS, and SEH-EMS, 

 Operation components such as Grid Observability, MDMS, and Flex-Agent, and 
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 Enterprise components including all the remaining components for this setup (VPS control centre, 

ESB, Prediction, GIS, as well as non-GIFT components such as Weather Services Interface and Data 

Repository). 

It should be noted that the illustrated components on the mapping diagram of Figure 20 show all 
components included for this setup, however, for illustration purposes only, not all interfaces are depicted. 
To this end, two specific tables, namely Table 1 and Table 2 are provided, which summarise all the involved 
components and interfaces as well as their number. 

 

Figure 20: Mapping of GIFT components on the Evia LV reference grid 
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Table 1: Inventory of components for the LV case of Evia as part of the LEC UC (FI-1.2) 

Component Name Number of Components 

HBr storage 1 

Smart-Energy Hub 1 

HBr EMS 1 

Smart-Energy Hub EMS 1 

EVC-EMS (single charging point) 42 

EVC-EMS (multiple charging points) 9 

Flex-Agent 54 

VPS 1 

Grid Observability 1 

Prediction 1 

Enterprise Service Bus 1 

GIS 1 

Weather Service Interface 1 

Data Repository Interface 1 

MDMS 1 

 

Table 2: Inventory of interfaces for the LV case of Evia as part of the LEC UC (FI-1.2) 

Interface Name Number of Interfaces Maximum number of 

Interfaces 

HBr EMS/Flex-Agent 1 1 

SEH EMS/Flex-Agent 1 1 

EVC-EMS(s.c.p.)/Flex-Agent  42 42 

EVC-EMS(m.c.p.)/Flex-Agent  9 9 

Flex Agent/VPS 53 Up to 133 

VPS/ESB 1 1 

GO/ESB 1 1 

Prediction/ESB 1 1 

VPS / Flex-Agent 1 1 

Flex-Agent / GO 1 1 

Prediction / VPS 1 1 

ESB / Weather services interface 1 1 

ESB / Data repository interface 1 1 

ESB / GIS 1 1 

GO/MDMS 1 1 

 

One interesting concluding remark about this part of the analysis is that the number of Flex-Agents and 
connections between FAs and VPS is the minimum possible one for this scenario. A substantially higher 
number of these components and interfaces would be needed if additional prosumers were to be added. A 
case in point is the 80 buildings in this LV scenario that include residences and tertiary buildings. Each of 
these buildings could potentially act as a prosumer increasing so the number of components and interfaces, 
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including, of course some additional EMS units (which in this case could be Building Energy Management 
Systems – BEMS).  

4.1.2. MV Scenario 

The component mapping on the Evia’s MV grid is related to the Congestion Avoidance UC (FI-1.1). As 
opposed to the LV scenario, there is a much larger number of components and interfaces in this case, which 
can become even greater if more prosumers or LECs are considered. In any case, the types of components 
included in the mapping are again H/W and S/W components. The overview of these components and their 
location within the power grid are shown in Figure 21. With reference to the SGAM zone specific groups of 
components can be distinguished: 

 Process or power components including the HBr and SEH storage units,  

 Field components such as Flex-Agents, EVC-EMS (both for single or multiple charging points), HBr-

EMS, and SEH-EMS, Factory EMS and Harbour EMS, 

 Operation components such as Grid Observability, MDMS, and Flex-Agent, and 

 Enterprise components including all the remaining components for this setup (VPS control centre, 

ESB, Prediction, GIS, as well as non-GIFT components such as Weather Services Interface and Data 

Repository). 

It should be noted that for illustration purposes some components, namely the EVC-EMS units, that are 
repeated, they are illustrated in the diagram of Figure 21 as groups of components. Also, for the same 
reason not all interfaces are illustrated in the diagram. Instead, two additional tables (Table 3 and Table 4) 
provide the detailed information regarding the numbers of components and interfaces for this scenario. 

 

Figure 21: Mapping of GIFT components on the Evia MV reference grid 

 Two interesting remarks could be made about the number of components in this scenario: 

 In the case one or more LEC exist within the MV load area of Figure 21 it is likely that more 
instances of specific components are necessary. Such components include the VPS, and potentially 
other Enterprise Zone components than. The increased number of these components depends on 
the number of LECs as well as the capability or not of specific components to handle parallel 
processes for the two different UCs. 
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 The number of prosumers may significantly increase if all buildings within the 14 LV load areas of 
the system are considered. Indicatively, these buildings are 1120. That would increase the number 
of FA, EMSs, and interfaces accordingly. 

Table 3: Inventory of components for the MV/LV case of Evia as part of the Congestion Avoidance UC (FI-1.1) 

Component Name Number of Components 

HBr storage 20 

Smart-Energy Hub 20 

HBr EMS 20 

Smart-Energy Hub EMS 20 

EVC-EMS (s.c.p.) 588 

EVC-EMS (m.c.p.) 129 

FEMS 6 

Harbour-EMS 1 

Flex-Agent 765 

VPS 1 

Grid Observability 1 

Prediction 1 

Enterprise Service Bus 1 

GIS 1 

Weather Service Interface 1 

Data Repository Interface 1 

MDMS 1 

Table 4: Inventory of interfaces for the MV/LV case of Evia as part of the Congestion Avoidance UC (FI-1.1) 

Interface Name Number of Interfaces 
Maximum number of 

Interfaces 

HBr EMS/Flex-Agent 20 20 

SEH EMS/Flex-Agent 20 20 

EVC-EMS(s.c.p.)/Flex-Agent  588 588 

EVC-EMS(m.c.p.)/Flex-Agent  129 129 

FEMS/Flex-Agent 6 6 

Harbour-EMS/Flex-Agent 1 1 

Flex-Agent/VPS 764 Up to 1884 

VPS/ESB 1 1 

GO/ESB 1 1 

Prediction/ESB 1 1 

VPS / Flex-Agent 1 1 

Flex-Agent / GO 1 1 

Prediction / VPS 1 1 

ESB / Weather services interface 1 1 

ESB / Data repository interface 1 1 

ESB / GIS 1 1 

GO/MDMS 1 1 
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4.2. FAVIGNANA 

In Favignana’s case there is only one mapping analysis on the MV grid of the island and is connected to the 
two UCs described in sections 2.3 and 2.4, namely FI-2.1 and FI-2.2 respectively. It should be clarified here 
that due to limited access to grid data only the MV part of the system is considered in this analysis. As a 
result, the number of components and interfaces is rather significantly smaller than the expected, actual 
number of these components if prosumers at LV were also taken into account.  

4.2.1. MV Scenario 

The schematic diagram with the type and location of each component for this scenario is shown in Figure 
22. 

 

Figure 22: Mapping of GIFT components on the Favignana MV reference grid 

With reference to the SGAM zone specific groups of components can be distinguished: 

 Process or power components including the HBr and SEH storage units,  

 Field components such as Flex-Agents, EVC-EMS, HBr-EMS, and SEH-EMS, and Harbour EMS, 

 Operation components such as Grid Observability, MDMS, and Flex-Agent, and 
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 Enterprise components including all the remaining components for this setup (VPS control centre, 

ESB, Prediction, GIS, as well as non-GIFT components such as Weather Services Interface and Data 

Repository). 

Again in this case, for illustration purposes, only a small number of the interfaces is chosen for display. 
Detailed information about the involved components and interfaces for this scenario are provided in 
Table 5 and Table 6. 

Table 5: Inventory of components for the MV case of Favignana as part of the UCs FI-2.1 and FI-2.2 

Component Name Number of Components 

HBr storage 3 

Smart-Energy Hub 3 

HBr EMS 3 

Smart-Energy Hub EMS 3 

EVC-EMS (m.c.p.) 2 

Harbour-EMS 1 

Flex-Agent 10 

VPS 1 

Grid Observability 1 

Prediction 1 

Enterprise Service Bus 1 

GIS 1 

Weather Service Interface 1 

Data Repository Interface 1 

MDMS 1 

 

Table 6: Inventory of interfaces for the MV case of Favignana as part of the UCs FI-2.1 and FI-2.2 

Interface Name Number of Interfaces Maximum number of Interface 

HBr EMS/Flex-Agent 3 3 

SEH EMS/Flex-Agent 3 3 

EVC-EMS (m.c.p.)/Flex-Agent 2 2 

Harbour-EMS/Flex-Agent 1 1 

Flex-Agent/VPS 9 9 

VPS/ESB 1 1 

GO/ESB 1 1 

Prediction/ESB 1 1 

VPS / Flex-Agent 1 1 

Flex-Agent / GO 1 1 

Prediction / VPS 1 1 

ESB / Weather services interface 1 1 

ESB / Data repository interface 1 1 

ESB / GIS 1 1 

GO/MDMS 1 1 
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5. FEASIBILITY ANALYSIS ON STORAGE SOLUTIONS 

Another crucial part of the requirements analysis for the follower islands is the feasibility/suitability 
analysis of the storage solutions, namely the HBr flow battery and the Smart Energy Hub. Due to their 
innovative nature, these solutions implement some technologies that may be challenging when deployed 
on geographical islands. The process towards deploying these solutions on the two pilot sites (Hinnøya 
island cluster and Procida) revealed some specific limitations and provided some very useful insights 
towards applicability of these solutions. The lessons learnt from this deployment process on the two pilot 
sites are comprehensively presented in the updated version of D9.1 [6]. In light of these findings, a more 
generalized approach is pursued and included as a part of the present deliverable.   

In the present report, the generic approach regarding suitability of these two solutions is attempted by 
considering some generic characteristics that geographical islands may have. Among these characteristics, 
the most important ones considered here are the following:   

 Size of island based on permanent population:  

o Small (below 3,000 permanent inhabitants) 

o Medium (between 3,000 and 30,000 permanent inhabitants) 

o Large (over 30,000 permanent inhabitants) 

 Electric interconnection to mainland: 

o Interconnected to the mainland system 

o Permanently isolated 

 Amount of RES installed on the island: 

o Large-scale RES deployment locally 

o Limited or no local RES 

 Prosumers/Users types: 

o DSOs 

o BRPs 

o Residential prosumers 

o Commercial prosumers 

o Other tertiary (e.g. public buildings) prosumers 

o Industrial prosumers 

o EV charging stations 

o Harbours 

o Energy communities 

It is obvious that some of the above parameters are interrelated with each other. Also, emphasis is given on 
the additional potential UCs (other than the ones considered in GIFT) because additional UCs may better 
justify the use of these technologies and make their use more cost effective. It should be noted that, as part 
of T9.3, limitations in the use of the remaining GIFT solutions are investigated, nevertheless this analysis 
does not cover specific technical details about the storage solutions. Therefore the present analysis 
provides substantial complementarity with the one in T9.3.    

In the following sections the analysis is provided for each storage solution separately. In terms of 
procedure, the data collection for this analysis was done with the use of a survey towards the storage 
solution providers (ELESTOR and SYLFEN), which, based on their expertise, provided some good estimates 
regarding the applicability of their solutions depending on each of the above-mentioned parameters.    

5.1. HBr FLOW BATTERY 

For the case of the HBr battery this analysis leads to the following conclusions: 
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5.1.1. Size of island 

A key challenge regarding the HBr storage solution is its footprint which is relatively large compared to li-
ion systems, especially for smaller systems up to 1 MWh. This could be a barrier to deployment on small-
size islands. Still, the solution is applicable and potentially attractive for small islands as well. The solution is 
probably easier to deploy on medium or larger size islands, certainly when they are not too densely 
populated and when there is more horizontal surface area available. Small-size islands could deploy this 
storage solution if an average, per capita consumption equal to 350 W is considered (source: [7]). With a 
projected minimum size, based on battery price and economy, for the HBr system at 1 MW/10 MWh it 
turns out that such a system can serve the needs of approximately 800 households in terms of 
power/energy. Furthermore, if special types of users (other than residential ones) are considered with 
specific operating profiles, the HBr system of minimum size becomes even more favourable. Based on these 
assumptions, it seems that the HBr system is suitable for small-scale islands, especially those above a 
certain limit of population. This applicability can be extended to even smaller populations if specific uses of 
the system are considered. A case in point is the Greek-National project coordinated by CRES, named Green 
Island-Aghios Efstrations [8], which, with a population of only 270 permanent inhabitants, and an area of 45 
km2 implements a storage system of 1 MW/2.5 MWh for balancing and electricity back-up purposes. Based 
on the electrical characteristics only, the HBr system would provide to the specific system 4 times higher 
back-up energy than the existing system. 

Concerning medium and large-size islands, on the other hand, the HBr battery is an ideal solution and can 
be used, depending on the island’s population, either at its minimum size (1 MW/10 MWh) or at a larger-
size model (namely > 10 MW and for > 10 hours operation). It should be noted that the latter size of battery 
system is the objective for ELESTOR. 

5.1.2. Grid interconnection 

As far as interconnection of the island to the mainland system goes, there are two different applicability 
cases for the HBr battery. In the first case, for permanently isolated islands, the use of HBr is not only 
feasible but also highly recommended because it allows installation of a higher amount of RES on the 
island, with subsequent reduction of any diesel gen-set use. For electrically interconnected islands, on the 
other hand, the use of HBr still remains important especially if the island is equipped with its own RES that 
could lead to longer periods of congestion. Of course, the importance depends on a number of factors 
including energy price, grid resilience, need for reduced use of hydrocarbons (diesel), as well as profiles of 
production/consumption. A more precise estimation of the feasibility in this case depends on these 
parameters and is beyond the scope of this analysis. 

5.1.3. RES portfolio 

Concerning the amount of RES, two cases are considered. In the first case the islands is equipped with a 
large amount of RES that covers a substantial amount of its energy needs. In the other case limited or no 
RES is considered on the island. Of course, since the trend is towards decarbonisation, an island in this 
category would be expected to acquire a large amount of RES in the near future or, if interconnected, 
import large amounts of RES energy. In any case, the transition scenario with limited RES is also considered 
as a valid case for the deployment of the HBr battery.  

Concerning islands with large RES production the use of HBr is extremely beneficial since it allows day-night 
shifts of energy in order to optimally utilise the RES production. Particularly, batteries that serve 10-200 
hours of operation are more useful in this scenario. The usefulness of HBr becomes moderate when islands 
with limited or no RES are considered. In this scenario, the HBr could be used for congestion management 
purposes, unless there is a possibility for RES energy import from the mainland system, which means that 
the HBr battery can be used to store the imported energy when there is surplus RES production. 
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5.1.4. Stakeholders and additional Use Cases  

One additional characteristic of an island that is considered is the portfolio of users (prosumers and other 
stakeholders) as well as potential additional UCs related to the users. The type of users and additional use 
cases may be crucial for the applicability of the HBr battery since specific uses favour the deployment of the 
system as opposed to others, less favourable ones.  

Concerning the user types, the following users are foreseen for the HBr battery: DSOs can largely benefit by 
the use of the HBr battery, which may serve several UCs (e.g., congestion management). However, at 
European level most countries implement regulations that prevent DSOs from owing the storage solutions. 
This implies the need for ownership by other stakeholders, which can then provide flexibilities to the DSOs 
in order to meet the operating requirements of the distribution grid. This approach is a largely feasible one 
and makes the indirect use of HBr batteries by DSOs very attractive. Another stakeholder that can be 
benefited in a similar-to-the-DSO way is the BRP, especially in the case that balancing requires long-
duration storage.  

Apart from DSOs and BRPs, another category of users involves prosumers and aggregations of prosumers 
(such as LECs). As far as residential prosumers are concerned, there are some limitations, which make the 
use of HBr challenging, yet not always impossible. Specifically, there can be situations where the HBr 
battery requires a specific setup as an HBr battery cannot be placed very close to sensitive objects such as 
houses. Therefore the residential area shall have some dedicated space available that is not populated. 
Indicatively, the minimum distance of this space is likely to be 50 m for a 15 MWh battery and 170 m for a 
225 MWh battery. Things are more favourable in the case of commercial, tertiary and industrial prosumers. 
Specifically, a commercial (or industrial) business could benefit from an HBr battery when its energy 
requirements are big enough, when it has RES and enough space to place a battery at sufficient distance. 
There can be an additional advantage for some businesses, which could benefit from low temperature 
heat, for example to pre-heat water. The HBr battery can provide some low-temperature heat around 50-
55 °C. However, by today’s standards this setup can be difficult in various countries as the cost to store 
energy centrally can be relatively high due to the potential of double taxes and in some countries due to 
the situation around grid ‘transmission costs’. Double taxes can be applicable whenever taxes can be 
required on the transferred energy during charge as well as on the energy transferred during discharge. 
Transmission costs can be high as batteries are often still seen as an electricity consumer rather than a 
producer. Therefore, transmission costs can be quite high considering the required battery power. This 
applies despite the fact that batteries should actually ease the overall grid transmission capabilities. Today, 
this means that the battery would probably be most suitable for companies that either need store energy 
for self-consumption or sell good amounts of energy as obtained from RES. In this case the battery can 
reduce peak power connection cost and in those cases double taxes do not need to be applied. 

For some special types of users that are very important portfolio of stakeholders for islands, the use of the 
HBr battery is as follows: For EV charging stations with high consumption the solution is highly favourable. 
An example is given by a request that ELESTOR received for large-scale truck charging facilities where 
charging power per truck can be > 100 kW. Concerning harbours, on the other hand, the HBr battery could 
make a plausible use case in combination with local RES and consumption towards avoiding congestions. 
Lastly, in the case of LECs the limitations are similar to the residential users, however, the chances of 
finding the proper space for housing the battery are better since in several cases the LEC managers are 
municipalities with the proper infrastructures or funds to support such an installation for a central unit that 
serves multiple prosumers. Nevertheless, limitations such as taxation regarding use of grid still apply and 
could pose a barrier for LECs to the use of the solution. 

One very important aspect connected to the types of prosumers is the relevant UC. Apart from the UCs 
described and used in GIFT, there is a number of additional UCs that a potential user could consider for the 
HBr battery. These additional UCs make the use of the solution even more cost-effective and attractive 
lifting specific socio-economic barriers. In context of DSO’s UCs the HBr system can be used in several other 
scenarios including forward and future market, day-ahead market, intra-day market and balancing market 
as well as for optimisation of microgrids and energy communities and congestion management. There is 
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also a potential to use the HBr battery for islanding operation. Typically, it is expected from DSOs to pay 
more attention to congestion related use-cases for which the HBr business case is easier when longer 
duration storage is required, preferably 10 hours or more but potentially already positive from 4-6 hours. 
BRP-linked UCs may include balancing services such as services towards eliminating balancing deviations. 
On another level, the HBr battery can facilitate TSO (or for the case of geographical islands DSO)-related 
service regarding reserves such as: Frequency Containment Reserves (FCR-primary reserve), automatic 
Frequency Restoration Reserves (aFRR-secondary reserve), manual Frequency Restoration Reserves (mFRR-
secondary reserve) and possibly for Replacement Reserve (RR-tertiary reserve). For various types of 
prosumers, including residential, commercial, tertiary and industrial, it is highly likely that UCs are focused 
on optimisation of renewable energy self-consumption and thus day-night shift or perhaps longer duration 
storage to move towards becoming CO2 neutral. For industrial prosumers, especially, energy-trade UCs 
may also be relevant. Last but not least, for special types of prosumers some indicative UCs include optimal 
use of RES energy for EV charging (EV charging stations), shore-to-ship charging potential (in the case of 
harbours) and CO2 neutral LECs. 

In a nutshell, the use of a HBr battery is, overall, feasible and favourable, except for some specific cases 
where specific limitations apply such as: very small islands that are densely populated or only have limited 
free horizontal space, islands with limited or no RES installed, residential prosumers, DSOs (when 
ownership is considered). An overview of the analysis results is provided in Table 7 and  

Table 8. These results are shown in combination with the SEH analysis. 

5.2. SMART ENERGY HUB 

The case of SEH presents several similarities with the HBr battery’s applicability. The conclusions for this 
case are the following: 

5.2.1. Size of island 

Concerning the minimum size of the SEH, the conditions for deployment on small-size islands are even 
more favourable because the minimum size of a SEH unit is 150-200 MWh/yr. Assuming, as above, an 
average annual consumption of 350 W per capita, the minimum-size SEH can cover the needs of > 50 
inhabitants, that is a sufficiently small-size island. Due to SEH’s modular construction the maximum 
consumption that serves is 1000-1200 MWh/yr, which makes the solution suitable for medium size islands 
too, especially if more than one unit is deployed. The upper limit in the consumption per SEH unit makes it 
more challenging for large-scale islands, even though the solution is, to a large extent, still applicable. 
SYLFEN is currently investigating the development of SEH units for large-scale implementation (> 1200 
MWh/yr). 

5.2.2. Grid interconnection 

 Concerning this characteristic the SEH is a very attractive solution either in interconnected or in islanded 
mode since, in either case, it allows higher RES integration by ensuring security of supply. The isolated 
operation, in particular is very crucial due to limited balancing capabilities of the system. With the use of 
the SEH long-term storage with fast response in power requirements accurate balancing is achieved. 
Furthermore, the SEH utilises its own forecasting system for predicting the consumption, enhancing the 
overall performance of the system. 

5.2.3. RES portfolio 

The use of SEH becomes very important and substantially beneficial in the case of high local RES 
production. For limited or no local RES installed on the island the use of SEH becomes rather irrelevant and 
not substantially useful. 

5.2.4. Stakeholders and additional Use Cases  
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As far as stakeholders and UCs go, the SEH can be beneficial for several users. It is, for example, very useful 
for DSOs since it enables a wide range of storage capabilities in terms of power/energy. Due to ownership 
limitations, DSOs can benefit by storage systems owned by various prosumers. In such a case the Capital 
expenditures (CAPEX) are paid by the owner of the SEH but it becomes cost-effective by providing 
flexibilities to and being remunerated by the DSO. The BRPs, on the other hand, can also be benefited by 
prosumers with SEH installed. The hybrid construction of the system, with the Li-ion battery and the Fuel 
Cell, allows balancing at different timescales, from very short to very long. Concerning specific prosumers, 
depending on the type of prosumer there are specific benefits using this solution. In the case of residential 
prosumers the smallest configuration for the Smart Energy Hub is adapted for buildings or assembly of 
buildings consuming at least 60 MWh/yr. Sylfen’s system can therefore be adapted for residential districts. 
However, valorisation of the heat produced by the system can be challenging if every house of the district 
has its own heating facility. Sylfen’s solution will be best adapted for districts with centralized heating. 
Concerning commercial prosumers, SEH is an ideal solution well adapted to the need of such a prosumer. 
For owners of commercial buildings, investing in solar production capacity and storage allows them to 
secure more than 50% and up to 90% of their energy supply and consequently reduce their CO2 emissions. 
In the actual context of energy crisis where guarantee of supply can be difficult to obtain, self-production is 
becoming a key asset to pursue commercial activities. The same applies for other types of tertiary buildings, 
whereas for industrial prosumers self-consumption is particularly important. Special types of prosumers are 
also substantially benefited by the use of SEH. The hybrid construction, for example, allows recharge of 
multiple vehicles without impact on the electrical grid. The same applies to harbours as well LECs, even 
though the power/energy needs of these prosumers are rather high for the current SEH models (SYLFEN is 
working towards manufacturing larger size units). A summary of the cases where there are more obstacles 
in the SEH deployment is provided in Table 7 and 

Table 8. 

 

Table 7: Overview of storage solutions’ applicability based on specific island characteristics 

 HBr battery Smart Energy Hub 

Island size  
(in population) 

Small ( < 3,000) +++ +++ 

Medium (between 3,000 
and 30,000) 

+++ +++ 

Large ( > 30,000) +++ + 

Mainland grid 
interconnection 

Yes +++ +++ 

No +++ +++ 

Local RES installed 
amount 

Large +++ +++ 

Small/No + - 

 

Table 8: Overview of storage solutions’ applicability based on the type of user and UC 

User type Related Use Case HBr SEH 

Distribution System 
 Forward and future market  

 Day-ahead market 
++ ++ 
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Operator (DSO)  Intraday market 

 Balancing market         

 Optimisation of microgrids and energy communities 

 Congestion management 

Balance Responsible 
Party (BRP) 

 Frequency Containment Reserves  

 Automatic Frequency Restoration Reserves  

 Manual Frequency Restoration Reserves  

 Replacement Reserve  

+++ +++ 

RES power plants 

 Forward and future market  

 Day-ahead market 

 Intraday market 

 Balancing market         

 Balanced grid supply 

 Reduced peak power needs 

+++ ++ 

Residential 

 RES self-consumption  

 CO2 emissions minimization 

 Energy-trade UCs may also be relevant 

- + 

Commercial ++ +++ 

Tertiary ++ +++ 

Industrial +++ +++ 

EV charging stations  Optimal use of RES energy for EV charging ++ +++ 

Harbours  Shore-to-ship charging ++ + 

LECs  CO2 emissions minimization + + 
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6. DISSEMINATION ACTIONS TOWARDS ENGAGING FOLLOWER ISLANDS 

One important aspect in the replicability analysis for the follower islands is the disseminations actions. 
These actions’ goal is two-fold: on the one hand, the engagement of follower islands’ stakeholders as 
members of the replication board and, on the other, communicating the project results to them with a view 
to stimulating replicability actions, including, among other collaborative projects. Even though the details 
regarding dissemination, business and exploitation plan are covered at length within WP10 deliverables, in 
this report an overview of the follower island oriented dissemination actions is provided. This overview 
covers not only actions done so far but also plans for the near future. 

6.1. INTERACTIONS WITH STAKEHOLDERS FROM EVIA AND FAVIGNANA 

During the first phase of GIFT and before the official launch of the SRA analysis a round of interactions with 
stakeholders took place. The main focus of these interactions involved stakeholders from the two follower 
islands originally selected for our study, namely Evia and Favignana. These interactions had the purpose of 
informing the specific stakeholders about GIFT (basic concept, goals and expected results), the initiation of 
data exchange for the SRA, as well as the investigation and initiation of potential collaborations with the 
specific stakeholders in the form of follow-up projects that could fund the deployment of GIFT solutions. 
Based on this approach, a first round of interactions was established with the local DSO from Evia (HEDNO). 
The scope of these communications was firstly to present them with the goals of GIFT as well as to 
investigate the possibility of acquiring the datasets needed for the Scalability and Replicability Analysis 
(SRA) and secondly to investigate the possibility of follow-up activities that would lead to implementation 
of the solutions. Overall the feedback received from these communications with HEDNO was positive. 
Specifically, it was declared that the requested data would probably be provided during the SRA and the 
follow-up projects were indicated as an interesting proposal especially if implemented as EU funded 
Research and Innovation Projects. Similar to the HEDNO interactions were followed in the case of 
Favignana’s stakeholders.  

It should be pointed out that at the time of these interactions, the main dissemination material of the 
project included only presentation of solutions and overall project goals, without any specific deployment 
results from the pilot sites and, of course, SRA results.  

6.2. ESTABLISHING THE REPLICATION BOARD 

One major part of the business and exploitation plan activities (T10.3) involved the interaction and 
establishment of a replication board with the inclusion of several follower islands that would be interested 
in GIFT’s approach and solutions. The specific action is connected with Specific Objective 5 (SO5) of our 
project, namely the sustainability of solutions and their replicability on follower islands. In the frame of this 
activity a number of communication interactions was organized and conducted with the support of all GIFT 
partners. To this end, one questionnaire and one Letter of Interest (LoI) was used as feedback tools. The 
former covers some high-level technical characteristics of these replicators, whereas the latter LoI indicates 
the stakeholder’s interest in the GIFT approach and solution. Thanks to the initiative of the GIFT partners a 
number of stakeholders from 13 additional follower islands responded indicating their interest in the GIFT 
activities. The list of these islands is provided below: 

 Vis, Croatia 

 Rinøya, Norway 

 Bornholm, Denmark 

 La Desirade, France 

 Azorean Islands (9 islands), Portugal 



 

56 

In addition to the above islands/clusters of islands, some action during the proposal preparation provided 
the contribution and support letters (LoIs) from specific islands associations. These associations are the 
following: 

 DAFNI-Network of Sustainable Greek Islands, which counts 52 island municipality members,  

 ANCIM-Associazione Nazionale Comuni Isole Minori (National Association of Small Island 

Municipalities) from Italy which counts 35 island municipality members, and 

 ESIN-European Small Islands Network representing 1640 small islands. 

The above information indicates that currently our project has achieved a wide audience for disseminating 
specific results (apart from opportunities for follow-up projects). 

6.3. USE OF DISSEMINATION MATERIAL 

The dissemination material that is communicated to third parties and, especially, follower island 
stakeholders, has evolved during the project lifetime. Originally, and for the first rounds of communication 
with stakeholders the dissemination material included presentations, flyers and booklets describing the 
project objectives and expected results. Details about this material have been presented in the deliverables 
of WP10. As second generation dissemination material, an updated presentation specifically targeting 
follower islands was prepared. The updated presentation involves details about the benefits using specific 
GIFT solutions and the innovations they bring as opposed to other existing solutions in the market. This 
material was largely used by the GIFT partners during collecting feedback and interest from follower island 
stakeholders. In addition, public deliverables that were already completed by the time of interactions were 
also used to communicate specific details about the GIFT solutions. 

However, what is deemed as the most important phase of dissemination towards follower islands is during 
the final year of the project for two main reasons: 

 The dissemination material will be substantially enriched with results from the pilot sites. When it 
comes to deployment of technological solutions, it goes without saying that actual results from 
pilot sites are the most convincing approach. Therefore, the deployment of solutions on our 
project’s pilot sites (Hinnøya island cluster and Procida) will provide an important set of results 
towards disseminating and pursuing follow-up activities with the follower islands. 

 In addition to the pilot site deployment results, substantial SRA results are due in the last year of 
the project (by M48). In this respect, the various follower islands stakeholders will have the 
opportunity to learn about the findings on the replication analysis, results from simulations 
regarding the UC implementations, requirements that are necessary for the deployment of 
solutions, but also barriers, limitations and challenges on technical as well as non-technical level. 
Already, specific barriers regarding the storage solutions have been presented in D9.1 [6] as well as 
in this present report. Additional results will be presented as part of D9.3 and D9.5, which are due 
in M48. 

In any case, the specifics about the way these results will be communicated is part of WP10; however, it is 
foreseen that specific deliverables will be communicated to the replication board members by specific 
project partners, whereas, additional material such as presentations, flyers, booklets, etc., could also be 
prepared and used. The presentation of these results could be done either via email communication or by 
organising specific events (meetings, workshops, conferences, etc. either in person or virtually) with the 
participation of follower islands stakeholders.  
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7. CONCLUSIONS 

The present report provides an analysis of requirements towards replicating solutions on follower islands. 
The analysis is largely based on the two follower islands, originally selected as part of the SRA; nevertheless 
the results are applicable to other follower islands as well. The analysis is divided into four parts including: 
description of technical UCs using the IEC 62559-2 template, mapping of components, interfaces and 
functionalities on SGAM, technical mapping and inventory analysis on the electric power system model, as 
well as feasibility and applicability analysis of the storage solutions based on specific islands’ characteristics.  

Concerning the UC descriptions, the main conclusion is that these descriptions are pretty much identical to 
the pilot sites UCs with small modifications on the prosumers part to better reflect the scenarios regarding 
the two follower islands. The approach used in this report is to confine the UC descriptions in technical 
(logical) actors only leaving business actors for D9.5. As a result, four UC descriptions are derived in total 
(two for either follower island). These UCs cover aspects such as congestion management for DSO, and RES 
self-consumption for LECs. 

The SGAM mapping part of the analysis follows the UC descriptions and, likewise, does not include the 
Business layer of SGAM, which is considered part of a following deliverable (D9.5). The specific mapping 
helps identifying the involved functions, models, standards and protocols, which ensure interoperable 
solutions and are useful to the replicators towards effective replication of the solutions. 

One additional part of the technical analysis and relevant requirements is the estimation of the required 
components and interfaces. This analysis is largely based on the assumptions presented in D9.2. The scope 
of this analysis is to provide the replicators with useful information regarding the minimum number of 
components and interfaces required for a meaningful scenario deployment. Special care is paid to the field 
components (xEMS, Flex-Agents), which are the most common components for each deployment scenario.  

Concerning the analysis of storage solutions feasibility, emphasis is given to specific types of islands based 
on their population (small, medium, large), electrical interconnection (interconnected to mainland grid, 
permanently isolated), as well as the amount of installed RES (large-scale local RES, low RES or no RES at 
all). Another aspect considered as a characteristic of a geographical island is the portfolio of users and 
prosumers, including DSOs, BRPs, residential prosumers, commercial prosumers, tertiary prosumers, 
industrial prosumers, EV charging stations, harbours and LECs. The analysis reveals some potential 
limitations when the island size is rather small (for the HBr), rather large (for the SHE) or when the island is 
not interconnected to the mainland and with low RES production. Concerning the type of prosumers 
residential prosumers are the least favourable ones for use with the storage solutions, whereas there may 
be some cost limitations to other types of prosumers, such as industrial, commercial, etc. Overall, however, 
the selected storage solutions have applicability to a wide range of geographical island applications and 
users, which combined with a number of UCs other than the ones proposed in GIFT could result in 
substantially cost-effective operation. 

One last topic tackled in this report is the actions towards ensuring dissemination of results to the follower 
islands. Important role in this approach plays the replication board of follower islands that the consortium 
has established and allows immediate communication of results. 
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