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EXECUTIVE SUMMARY

The specific report addresses the technical requirements towards ensuring successful repb€abbT
solutions on follower islands. The starting point of this analyisishe two followe islands originally
selected for this analysis, namely Evia, Greece and Favignana, ltaly. The results, however, preser
applicability to other follower islands as well. The topics of interest for this report are technical Use Case
descriptions, and inteperability mappingaccording tothe Smart Grid Architecture Model, both based on

the findings from the pilot sites. In addition, detailed mapping of components on the electric grid as well as
the analysis regarding suitability of storage solutions onofdr islandsare presented Some actions
towards communicating results of the analysis to the follower island stakeholders are also presented in the
last part of this report. Overall, the scope of this report is to be used as a guideline by the potential
replicators towards ensuringspeedy and effective replication of the GIFT technology solutions.
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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 specifidechnical requiremerts. These requirements can be used by the
follower island stakeholders as a guideline document towards a more precise technical deployment of the
GIFT solutionsVithin the WP9context, this report constitutes part of T9.4 and, hence, is complementary

to results regardindg9.3 (simulation results, technical and ntethnical barriers towards SRA) as vesll

D9.5 (socioeconomic and other technical recommendations), which are bothndud8 of the project.

Since the topics that these reports deal with anet just complementary butalso present some
overlapping, special cars paidin order to avoidrepetition of nformation in these reportsit should be

noted that the requirements are determined based on the SRA scenarios described [A]J2&.@the bulk

of their description igargely based on the approach used in D2]1

The specific reportepresents part of the resultsf the T9.4 activities and mainly covers the teidal
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 preaseand effective replication of
solutions. To this end, the documetvers three very important key topics:

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

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

1 Inventory ofcomponents andnterfaces, namely the number/type of components and interfaces
as mininum requiremensfor the scenarios investigated in the SRA.

In addition to these itemstwo other important aspects areatkled in this report(i) specific limitations
towards instaling the two storage solutions (HBr and SEHl)island environmentas well agii) actions
towards disseminating results to follower island stakeholders. The former issue, in particular, becomes
very important, especially in light of the recent findingsniréhe deployment of solutions omilot sites.
Therefore, it was deemed importatd includethe specific feasibility analysis apart of this reporttoo.

GIFT is a project funded by the European Commissiong&Citwas launched in Janua®019. It aims to
decarbonize the energy mix of European islands. Therethe scope ofGIFTis to develop innovative
systems to allow islands to integrate large share of renewable energies aviuildingaddiional stress to

the grid, through the develament of multiple innovative solutions that will be combined into a complex
system. These solutions include a virtual power system, energy management systems for $jarbour
factories,electric vehicle charging, better prediction of supply and demand anhNzstion of those data
through a GIS platform, and innovative storage systems allowing synergy between electrical, heating and
transportation networksMoreover, hisapproachinvolvesthe consumers in the energy transition.

In order to be representativand relevant when proposing solutions at EU level, GIFT has selected several
islands and demonstration sites having their own issues emaracteristics The GIFT partners will,
therefore, develop and demonstrate the solutions two lighthouse islands, Hy y D2 | A af I yR
Norway, and Procida, a small Italian islaad,well asstudy the replicabilitypotential of the solutiors at
leaston the Greek island of Evia and the Italian island of Favignana.

For each part ofthe report a specific methodological approacks followed. Overall, the analysis of
requirements is based on the simplified setup showrFigure 1, which illustrates the GIFEchnology
solutions and the way they interact with each other.
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Figure 1: lllustration of the main GIFT components anderactions

1.3.1. Description of Use Cases

The scope of this part ihe detailed presentatiorof the way the different components interact aride
descrption of all possible interaédbn scenarios alongside with objectives, Key Performance Indicators
(KPIs), requirements and detailed diagrams. These descriptions are provided in the form of UC templates
(IEC 62552) and are largely based on the descriptions for the pilot SitéSs preented in[2]. The
deduction that the business cases for the follower islands are pretty much the sasnthe ones
implemented on the pilot sites leado significant similarities in the technical UC descriptions as well. The
only differentiation in the descriptions this report is that to the extent that is possiblenly technical

actors are illustrated in thee descriptions This approachmeans thatspecifictechnical actors are used as
boundaries for tlese descriptions, Wwereas the involved business actors are omitted, because their
descriptions/interactionwill be presented apart 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 inisrfaces
presentedusing the standardised Smart Grid Architecture Model. Similarll.3dl, only technical actors

are considered a® part of this mapping. Therefore, the SGAM layers shown in this report are the
Component, Communtion, 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 componeniwander of interfacegor

each SRA scenario, in order to identify potential technical barriers. In this report, the requingoersare
presented per SRA scenario and with reference to the power system topology, in order to provide the
potential replicator with the necessary infoation about how many components and interfaces are
YSSRSR Ay 2NRSNJ G2 YSSG SIOK A0Syl NA2QA NBIjdzA NBY
grids presented in the SRA scenarios (2] are used for the highedtexibilities 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 tacklée ffeasibility or suitability of the two storage solutions based on
specific characteristics geographicalslands. The followed methodology considers characteristics such as
the population (size) of the island, the RES portfolio (size of installedaRE®)I as the type of electrical
O2yySOGA2Y 2F GKS AaflyR (2 GKS YIFIAYyflIyR® hyS 2
Fa ¢Sttt aortfolfd \ariuis $/pk & users such as DSOs, BRPs, residential, commaehdial,
buildings and industrial prosumers, as well as specific types of prosumers (EV charging stations, harbours
LECSs) are taken into account in this feasibility analysis.

1.3.5. Dissemination and communication plan

Even though mainly addressed in WP10, this report providesldition 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 whote the follower island stakeholders. This is planned through interactions
with the replication board membeiThis plan is provided in the last part of this deliverable.
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2. DETAILED SETUP

In this chapte{the complete UCvdescriptiomsingthe IEC 62552 template is presentedior each of the
F2tt20S0Q Aafl yRaQ
1 FEL.1 Congestion Avoidance on Evia: timain objective is to avoid congestion on the grid
(distribution transformesQ & SO2 Yy Rl NB O T
f FkL.2 Local Energy Community on Evia:m@in2 6 2SO0 A PSS A& (G2 RSOl Nb 2
consumption by exploitinghore local RES productipn
1 Fk2.1 Islanded Microgrid on Favignartee main objective is tomanage flexibilities in order to
level the load curve at the two distribution lines departing from the central diesel station;
1 FI2.2 Islanded Local Energy Comntyiron Favignanathe main objective to decarbonize the
CL@AayLtyl [9/Qa SySNHe& O2yadzylLliAzy o6& SELX 2A

The descriptiors are largely based on the UC descriptions for the pilot sifg®sented in D2.12]. As
opposed to the analysis shown in D2.lie tmajor differencen the presentanalysisis that the UCs are
presented with different boundary conditions, namely only the interactions of the technical (logical} acto
areshown. The interactions of business actors are part of another deliverable (Ba&ch) UC implements a
subset of the components shown Kigure 1, depending on the selected scenario that is relevant to the
specificfollower island.
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This UCsi applicable in two different yet related sizenarios for Evia. In the LV scenario where the load area is a LV distr|
grid (like in the case of a Local Energy Community), the grid component that faces the most important challenges in
congestion is the MV/LV distribution transformer (atalz ! y 2 YAYlFf L2 6SNDO® Ly 2NRSNI G2
secondary winding, the flexibilities of the portfolio are used to level the load and thus reduce the peak apparent pohe)
transformer. Likewise, the approach is applied to the MV distribution grid, where the congestion element is a HV/MV dis
transformer at 20MVA nominal power. In the second case the portfaligprosumers providing flexibiliti slightly different.
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1. Description of the use case

1.1 Name of the usease

Usecase identification

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

FF1.2 Distribution system, DER, Customers Local Energy Community on Evia

1.2 Version management

Version management

Version Date Name of author(s) Changes Approval status
No.
1.0 24/05/2019 Dune Sebilleau Original UC description for the pilot sitg 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 bsed on receive{ Approved
modification proposal

1.3 Scope and objective of use case

Scope and objectives of the use case

Scope 'Yy AYLRNIFYyGd LING 2F 9@AIQa 3INAR O2yarais:
assumption is largely based ahe Energy Development Plans in combination with the interes
developing Energy Communities in Greece in general. This UC provides a detailed implementa
for the scenario of a LEC at LV level.

Objective(s) The main objective is to decarboniteK S [ + [ 9/ Qa Sy SNBHe& O2yadzy
production, either within the LEC or from other parts of the MV distribution grid of the island
specific objectives for this UC can be summarized below:
[1] Reduce the use of hydrocarbdrased @ergies
[1.1] Allow a high level penetration of renewable energy
[12]LYONBI a8 SFFAOASyOe Ay 90ALQa [9/ StSO
[1.2.1]Develop synergies between energy networks
[1.2.2]Provide flexibility in consumption

Related business case(s) |Demand side management, Renewable energggration, 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 Comm
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the optimal exploitationof RES production. The specific UC focuses on the operation of one LEC as part of the LV distrib
The UC ensures the flexibility exploitation from various prosumers including storage solutions and EVs.

Complete description

The LEC in this USa load area at Liiterconnected viaa MV/LV distribution transformer at 1MVA. The LEC is equipped
substantial amount of prosumers and a large share of local RES, such as Photovoltaics. The maximum amount of locatiRi
is 300kWp, wherea an additional amount of RES can be imported from the upstream MV grid as part of the wider local pro
The ultimate goal of this process is to synchronize the consumption of the LEC with the RES variability and, thus,exyaid tf
RES to thelectricity grid outside the island. This leads to a maximization of the local usage of RES and with consequent re
CO2 emissions from sectors like transportation, use of electricity from NaturairfBgsetc.

The key prosumers providing flekities are the two storage solutions (HBr and SEH) as well as a diverse portfolio of E
portfolio includes the following:
9 1 OGdzr t adG2NI @S| dAWAIKEAR maG{9SIrad&adisSy 020K 02yySOGSR (§
Ol dzaS 2F GKSAN y2 YRy I I yRRDG SN adISAOMOMYZRY &pbn
NA2dza 9f SOGNRO z8SKAOf Sa GKIFEG OFy LINBGARS |

I 4 dzo & Gl
F NA2dza L2 gSNI O2yD dz¥f RGN By AJOKD X O FORE KB S iJ2 A vy i a

0
1 =
%)

1.5 Key performance indicators

Key performance indicators

ID Name Description Reference to mentione
use case objectives

Avoid congestions, reduce peak

KPI 1.2 Reduction of MW/h > 15% [1.2]
demand
Accuracyof forecast at prosumer,
KPI 1.5 MVILV transformer or substain_ Normalized Root Mean Square Error (NRMSE)% [1.2]
level (energy demand, generatior
flexibility)
Possible renewable integration in o
KPI 2.4 the grid (%) >10% [1.1]
— - _1eo - :
KPI 2.5 Electricityload adaptability level | >=15% Energy demand variation (delta MWh/h) with [1.2], [1.2.2]
(%) respect to peak demand (MWh/h)
KPI3.3 Demand response generated by | >15% Energy demand variation (delta MWh/h) with [1.2],[1.2.2]
' virtual energy storage respect to peak demand (MWh} e
Capable of intearating large sharl +10% Safe increase of installed capacity (MW) with
KPI 3.4 P g glarg respect to initial capacitynarginswith no available [1.1]

of renewables
demand response

Reduction of fuel for heating and >=10%Percentage of captured heat from primary

i 0,
KPI3.5 coqlng (%) & related GHG processes for included prosumers (113, [1]
emission
KPI 3.6 Reduction consumption for back >=15% [1]

up energy system (%)

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




GIFT

~

Relation to the other use cases

Linked to FIL.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 consumptioim a locakenergy 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 flakithigtypame
time.

2 Diagrams of use case

Diagram(s) of use case
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Figure5: Context diagram for usease FL.2 Figure6: Component layer of the SGAM for usase Fil.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 mapy
physical component.
Actor name | Actor type Actor description Further information specific
to this use case
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Forecast and Observation SysterSgstem which perform
weather forecast and observation calculation and distritsutes
Weather, . . .
calculated geospatially referenced information to all other
Energy, S&D, Logical connected sgtems, such as Distribution Management Systems
Price 9 ed sytems, gement SYSIeMS) RDN, NTNU and ARMINES
Predictions Actor Transmission Management Systems, DER/Generation solutions
Management Systems, EMS or VPPs systems for DER, etc., '
systems 2 - i
enabling in many cases optimized decision processes or
automation
ESB Logical Svstems Interfacmq Suppogctor responsible for delivering & |COMsolution
Actor ensuring functional system interfaces
. Network Operation SimulatianThis actor performs network statg
Grid . o e }
. Logical estimation in ordetto allow facilities to define, prepare and .
Observability . . . ... | ODlsolution
Actor optimize the sequence of operations required to solve or mitigg
system . :
the predicted issues.
VPS Control | Logical C C .
centre Actor Application Softwarebased application or system. INEA solution.
FlexAgert Logical Systems Interf_acmq Suppo»_qgctor responsible for delivering & INEASolution
Actor ensuring functional system interfaces.
SCADA & Logical Application Application or system responsible for Meter Readin Prowdeg necessn -
information to the prediction
MDMS Actor and Control. . .
system.Third party solution.
. Demand Response Management SystAmystem or an . .
HBFEMS 'I&?:?c'ﬁal application which contralthe HBr unit to modify its energy ELS or third party solution.
exchange in response to energy shortages or high energgri
. Demand Response Management Systémaystem or an .
SEHEMS ki?(;?al application which contralthe SEH unit to modify its energy SYL or third party sdion.
exchange in response to energy shortages or high energy price
_ Dem_anc_i Resp_onse Management Svst_m;yst.em oran TRIALOG, ETRELtHird
Logical application whickcontrolsthe EV charging units to modify (curta .
EVGEMS . . C party solution.
Actor and shift) their energy consumption in response to energy
shortages or high energy prices.

3.2 References

References

No. Reference Reference Status Impact on use| Originator/organizatio Link
type case n

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

Scenario conditions

No. | Scenario Scenariadescription Primary | Triggering Pre-condition Postcondition
name actor event
Optimized _The flexibility of the H_Br.storage IS usQ The HBr system(s) [The HBr system(s) my
consumption In order to match (optimize) RES must have maintain enough
Sc.1|of LEC using L‘?N‘E R_dzOg Azy .ﬂ.A UKo HBFEMS RES surplu significant remaininjenergy stored in orde
with the intention to maximize the usag forecast - .
the HBr L capacity to provide [to support other
of RES energy locally, thus avoiding G .
storage - the service processes
emissions.
Optimized The flexibility of the SEH storage Is us The SEH system(s)The SEH system(s)
consumption in order to match (optimize) RES must have must maintain enough
Sc.2|of LEC using L‘.]N‘E R.dZOL.J Azy .ﬂ.A UK SEFEMS RES surplu significant remaininjenergy stored in orde
with the intentionto maximize the usag forecast . .
the SEH - capacity to provide [to support other
of RES energydally, thus avoiding GH .
storage - the service processes
emissions.
Optimized The erX|p|I|ty of t.he EVs connected to The EV must be  [The EV must be
consumption the LEC is used in order to match RES surplusiconsumin charged with ener
Sc.3 PUON w5 36 A YAT 80 w9 { LINJEVCEMS P iming 9 9y
of LEC using . . . ; forecast |electricity from the [required by the EV
consumption with the intentionto -
EVs L grid. user.
maximize the usage of RES energy
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‘ locally, thus avoiding GHG emissions.‘ ‘ ‘

4.2 Stepg; Scenarios

CKS LINPOSHALFITFE2a0SyFNR2& A& AAYAL NI (KSHNENR NBRS Adi9 afaé LINSIAY
O02YLRYSyiGs sKAOK O2y(iNRta (KS F2tf26Ay3a LIWLXALFIYyOSa 2N adadi:
1  HBr storage: controlled by HEMS,
1 SEH storage: controlled by SEMS,
1 EV charging stations: controlled by ERNS
Scenario
Scenario nane Sc.1to 3- Optimized consumption of LEC usiragious types of flexible devices
Step |Event Name of| Description of process/activity Service | Information | Information | Requir
No. process/activit producer exchanged | ement
y (actor) (IDs) RIDs
EMS TheEMSinforms the VPS dfs available
St.1 |flexibility Flexibility offer L Report | EMS Inf.7
flexibility.
offer
EMS The FlexAgent manages the Req 1
St.2  |flexibility | Communicatior] communicationdetween the EMS Send FlexAgent | Inf.7 g+
4,7
offer systems and the VPS.
Grid state The state of the grid isontinuously \évneearther,
St.3 Forecast forecasted in order to predict Report oy Inf.1, 2, 3,5 | Req.3
forecast congestiors), S&D, Price
9 Predictions
Grid state The ESB manages the comnaations Req 1
St.4 Communicatior] between the Predictions system and the| Send ESB Inf.1,2,3,5 9.+
forecast . . 4,7
Grid observability system.
Congestion| Grid modelling The grld behawpur ntlnuogsly Grid N
St.5 ; . monitored, looking for potential Report | observabilit | Inf.4 Req.3
Detection |/ observation - .
congestionand voltageexcursion y system
. The FlexAgent manages the
St.6 ::;eﬁlé);ltlty Communicatior] communications from the Grid Send FlexAgent | Inf.3,6 Z&e7q.1,
q observability system to the VPS. '
Virtual power The VPS manages the flexibility availabl
Flexibility 1a’p within the grid. When flexibility is needeq VPS Control Req.5,
St.7 station . . Create Inf.8
request it creates requests to the suitable centre 6
management S .
flexibility provides.
EMS The FlexAgent manages the Req.1
St.8 | flexibility Communicatior communications from the VPS to thk8VS | Send FlexAgent Inf.8 4 ? ’
request systems '
TheEMSshiftsits consumption according
EMS Flexibilit to the grid needsi.e., according to the
St.9 | flexibility xIOHYy €9 PlE g | Execute| EMS Inf.9, 10 Req.2
- activation flexibility request received from VPS via
provision
FlexAgent.
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Figure7: UML sequence diagram &f-1.2
5 Information exchanged
Information exchanged
Information Name of Description of infemation exchanged Requirem
exchange, ID information ent, RIDs
Weather The weather forecast is an inptd the prediction system that enables to predict the
Inf.1 . Req.3
forecast future state of the grid.

Inf.2 S&D Supply and demand datae transferred tahe Grid observabilityystem. It is used to Req.3
' predict congestion through the Weather, Energy, S&Drmation. g
Inf.3 Price The energy price is predictddised onWeather, Energyand S&Dinformation. Req.3

The grid state is observed by the Grid observigislystem. It is used to directly detect
Inf.4 Grid state congestion, or to predict congestion through the Weather, Energy, S&D, Price Pred Req.3
system.
Inf5 Grid state The Weather, Energy, S&D, Price Predictions system along with the Grid obsgrvab Req.3
' prediction system are able to predict the Grid state on a shartd longterm basis. 9
Power . N . .
Inf.6 needed The power needed to avoid congestion is assessed by the Grid observability syster] Req.3
Power The available power is calculated by tfiferent flexibility providers based on the
Inf.7 . - - .
available availability and flexibility of their components.

Inf.8 Power The power requested from each flexibility provider is decided by the VPS in order t¢ Rea.5
' requested the necessary flexibility from the available piders. 9
Inf.9 Power TheEMSreceives the power modification requested by the VPS and executes the a Req.2
' modified by directly modifying the power at device level. 9

Power The new power consumption by a flexibility provideltdaing a power request from a
Inf.10 . Req.5
consumption | VPS

Note: the structure of this information is detailed in D233.

6 Requirements (optional)

Requirements (optional)

Categories ID Category name for Category description
requirements

Requirement Requirement name Requirement description
RID

The interoperability is essential for the different elements of the system to be a

Req.1 Interoperability to communicate. Interoperability is provided by Fleégent and ESB systems.

Req.2 Response time The different elements of the system should have a low response time in order
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be able to avoid blackouts in case the congestion was not forecasted.
Rea.3 AcCurac The forecastand grid modelling should be accurate enough to be able teale
q: y congestion in advance and avoid blackouts (see KPI 1.4 and 1.5).
Reg.4 Communication security The communication channels should be protected against possible attacks.
Req.5 Equity The different flexibility providers should be transparently requesiad equitably
rewarded.
Req.6 Visualization Flexibility providers should be able to visualize incentives for flexibility
. .| The personal and sensitive data should be handled in compliance3Bifrand
Req.7 Privacy and data protection . -
confidentiality ageements.

Note: these requirements are detailed in D42.

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

Virtual power systemAutomated flexibility exchange platforthat connects all relevant prosumers and buyers

vPS flexibility. It is market oriented, meaning it enables Aomasive operation instead of curtailment.

8 Custominformation (optional)

Custom information (optional)

Key Value Refers to section
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Version management

Version Date Name of author(s) Changes Approval status
No.
1.0 24/05/2019 Dune Sebilleau Original UC description for the pilot sitg 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 receiv|Approved
modification proposal

2S0GtA®S 2F dzasS OF as
Scope and objectives of the use case

Scope In this scenario the wholesyste 2 F CF @Ayl yI Qa LINPadzYSNB Aa
to ensure balance between production (especially RES) and consumption, with a view timgehe
use of diesefuelfor electrification and substituting it with RpSduction
Objedive(s) ¢KS YIAY 202800A0S ra (G2 RSOFINB2YAT S (KS C
RES production (in particular PVs), which is located within the LEC. The specific objectives fg
can be summarized below:
[1] Reduce the use dfydrocarbonbased energies
[1.1] Allow a high level of penetration of renewable energy
[12]LYONBIasS STFFTFAOASyOe Ay CrF@AaaylylQa [ 9/
[1.2.1]Develop synergies between energy networks
[1.2.2]Provide flexibility in consumption

MmdHo021LIS | yR 2

(@]

Related business case(s) | Demand side maagement, Renewable energy @gration, Local RES consumption

mdbont NN} G6A GBS 2F dzas O &8
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, egp
balancing strategy is required to ensure that there is constant balance between production and consumption. This req
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becomes imperative if the Energy Development Plans for the island are taken into account. These plans foresee instaffattig
3.4MWp Photovoltaics on the island that may resulsimbstantialsurplus 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 witha aotmianbf prosumer|
and a large share of local RB&mnelyPhotovoltaics. The maximum amount of local RES generation M\8pt The ultimate goal ¢
this process is to synchronize the consumption of the LEC with the RES variability and, thus, lzalaittes that risk the syste
stability. This leads to a maximization of the local usage of RES and with consequent reduction of CO2 emissions frdike
transportation, use of electricity from Natural Gasits, etc.

The key prosumers providingeXibilities are the two storage solutions (HBr and SEH) as well as a diverse portfolio of E
portfolio includes the following:

9 1 OGdzr t adG2NI@S| dAWIAIEAR W (

6S0IdzaS 2F GKSANI y2(ayl

T I Nx2dza 9f SOuNJ\O +SKAOE S

G200KSAY2a 2LIAYAAGAO &

§#a0SY 020K 02yySOGSR G
BN LASYONIyAADYSdZYe dp N
-4 Oly LINROARS | adzazai

3 [N
59";
% 0]}
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MOp YSe yKISNEFRKIOL § 2 NA

Key performance indicators

ID Name Description Reference to mentione
use case objectives

Avoid congestions, reduce peak

KPI'1.2 Reduction of MW/h > 15% [1.2]
demand
Accuracy of forecast at prosumer
KPI 1.5 MVILV transformer or substmn_ Normalized Root Mean Square Error (NRMSE)% [1.2]
level (energy demand, generatior
flexibility)
Possible renewable integration in o
KPI 2.4 the grid (%) >10% [1.1]
Electricityload adaptabilitylevel |>=15% Energy demand variation I(deMWh/h) with
KP12.5 (%) respect to peak demand (MWh/h) [1.2],[1.2.2]
KPl 3.3 Demand response generated by | >15% Energy demand variation (delta MWh/h) with [1.2],[1.2.2]
' virtual energy storage respect to peak demand (MWh/h) e
Capable of intearating fae share +10% Safe increase of installed capacity (MW) with
KPI 3.4 P 9 gte respect to initial capacity margins with no available [1.1]

of renewables
demand response

Reduction of fuel for heating and >=10%Percentage of capred heat from primary

I 0,
KPI3.5 coo_lmg (%) & related GHG processes for included prosumers (113, [1]
emission
KPI 3.6 Reduction consumption for back >=15% [1]

up energy system (%)

MdicaS OFasS O2yRAGAZY A

Use case conditions

Assumptions

Assuming the LEC is in place

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

Assuming the LEC includes substantial RES and flexibilities

Prerequisites

A flexibility framework/market should be in place

MOPTHIENI AYyF2NXIGAZ2Y G2 GKS dzas8 OFasS FT2NJ OftlFaairFTAONGAZYy kY LI
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Classification information

Relation to the other use cases

Linked to FR.1: Congestion avoidance (shared resources and actors)

Level of depth

General

Prioritization

High

Generic, regionabr national relation

Generic

Nature of the use case

Optimized consumptioim a local energy community

Further keywords for classification

Local Energy Community, Flexibility

MAySY SNI f NBYI NJ &

General remarks

The different scenarios can be coméd: a combination of flexibility providers can be requested to provide flexilaithe same
time.

HEALF3INIYa 2F dzaas OIas

5AF3INFYoau 2F dzas OF as
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1  HBr storage: controlled by HEMS,
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1 e-ferry batteries: controlled by Harbour EMS
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3. SGAM MAPPING

This chapter presents the mappingtbe GIFT solutions on SGABS] for the UCs described ithapter 2.
Similarly to the analysis i@hapter 2, the business layer that illustrates the interactions amongiriass

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 tequired standards/models that ensure
interoperability of the solutions and is erucial step in the analytical presentation of the replication
requirements. Thenapping concerns the subsets of the setup showRigire 1 according to the relevant

ucC.

The SGAM diagrams mented for this UC are the following:

Component layer diagram (shown in the previous chaptggure3),
Function layer diagram shown Figurel4,

Information layer diagam (Business context) shownRigurels,
Information layer diagram (Canonical) showrigurel6, and
Communication layer diagram shownHigurel?.

= =4 -4 —a A

The information that each diagram provides is the following: flinetion layer illustrates the relevant,
hightlevel functionalities that the GIFT setup performs and how these functions interact with each
other in order to exchange sgific information.In the specific diagram the functions that can be
distinguished ee Grid Forecasting, Grid Monitoring, Communication, Flexibility Offer and Activation
and, last but not least, Flexibility Trading. Each of these functions is intercechextspecific GIFT
solutions or subset of solutions (e.g., Flexibility Trading and VPS).

Theinformation layer, on the other hand, is divided into two diagrams: the business context view and
the canonical view diagram. Thrisinesscontext information Iger 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}hat is unique and is presented in detail in the UC template&hapter 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 busiesscontext information layer, the canonical illustration of the same layer
representsthe data models used in thgpecific UCThemodelsused in the specific setup involve the
following: FlexOffer protocolfor the information exchange between VPS amekfAgents proprietary
CliMbased protocolused between the Prediction systear the VPSnd the ESBas well as models

used more locally by the prosumers or the Grid Observability system and include, among &g,
OCPPDIN 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 edffelex

Web services over TCP/IP, IEC104, OCPP €.61851, 1SO15118, IEC/IEEE 80@®5Modbus TCP,
Modbus RTU (over RIB5) 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 applials ather UCs since

the basic seup remains the same with small changes on bl P & d2d8. ¥dr &ample, UCs that do

not use industrial prosumers do not involve communication protocols such as Modbus TCP, etc. The
detailed mapping and all involved @rbperability items for the remaining UCs are presented in the
following sections.
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GIFT

~

Figurel6: Information layer diagram (canonical context) for UCEL

Figurel7: Communication layer diagram for UC-EIL































































