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EXECUTIVE SUMMARY
Scope of this document is to present the results from the preliminary analysis conducted in WP9 of the
project. This analysis deals with the energy profiling of the two follower islands that have been selected by
our consortium. The two follower islands in GIFT, namely Evia from Greece and Favignana from Italy are
presented here from the viewpoint of RES potential, generation and consumption portfolio, electricity grid
characteristics, market and regulatory aspects as well as future trends and energy development plans, in
order to provide substantiation for their selection as follower islands in the project. The analysis shows that
these islands comprise good case studies for follow-up implementation of the GIFT solutions with very good
sustainability prospects.
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1. INTRODUCTION
One of the important aspects of GIFT is the analysis of the technical solutions implementation and
performance in the environment of two follower islands, namely Evia from Greece and Favignana from
Italy. In the frame of Work Package 9 (WP9) a Scalability and Replicability Analysis (SRA) has been planned
with a view to validating the effectivity of the project’s technical solutions. This SRA will also pave the way
towards follow-up implementation of the solutions, which will be implemented and tested on the two
demo islands of the project, on the follower islands too. This document presents the results of the first step
in this SRA which includes the energy profiling of the two follower islands. In the various sections of the
deliverable information regarding some key aspects of the islands is presented. The aspects of interest for
our project include Renewable Energy Sources potential, portfolio of Generation and Consumption,
characteristics of the electricity grid, market and regulatory environment as well as energy development
plans at national/local level. These aspects are important to show how the GIFT solutions fit in the
environment of the follower islands and what the prospects for follow-up implementation and
sustainability are. The results are also important for the following tasks in this work package, especially the
scenarios definition for the SRA.
1.1. SCOPE OF THE DOCUMENT
This deliverable is the final outcome of the task T9.1 titled as “Energy Profiling of the Follower Islands Case
Studies”. As the first step of the Scalability and Replicability Analysis the energy characteristics
identification of the follower islands is conducted and presented in this deliverable. The scope of this
document is twofold. On the one hand it aims at presenting the relevance of GIFT as a set of technical
solutions with the selected follower islands, while on the other hand it provides the understanding and
datasets needed for preparing and conducting the simulation tests foreseen in the SRA of the work
package. Due to the importance that this profiling has for the next steps of the SRA the effort of this
analysis was focused on describing the characteristics of the two islands in the most comprehensive and
precise way possible.
From a structural point of view this document is divided into the following sections: Section 1 provides the
introduction and scope of the document, Section 2 describes the characteristic of Evia, Section 3 describes
the characteristics of Favignana, Section 4 provides an analysis regarding the flexibility potential of the two
islands and Section 5 summarises the conclusions from this analysis.
1.2. ABOUT GIFT
GIFT is a project funded by the European commission, that was launched in January 2019. It aims to
decarbonize the energy mix of European islands. Therefore, GIFT is willing to develop innovative systems to
allow islands to integrate large share of renewable energies while not adding 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, homes,
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. This
will moreover help to implicate the consumers in the energy transition.
In order to be representative and relevant when proposing solutions at the EU level, GIFT has selected
several islands and demonstration sites having their own issues and specificities. The GIFT partners will
therefore develop and demonstrate the solutions in two lighthouse islands, Grytøya, in Norway, and
Procida, a small Italian island, and study the replicability of the solution at least in the Greek island of Evia
and the Italian island of Favignana.
1.3. USED METHODOLOGY
As mentioned earlier the scope of this profiling is on the one hand to present the current status of the
islands that are most relevant to our project as well as some indicative trends based on energy
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development plans. To this end, the data of interest in our methodology include RES potential, generation
and consumption portfolio, electricity grid characteristics as well as market and regulatory aspects.
In the case of RES potential the particular data of interest regarded solar irradiation and wind speed. This
is an important aspect since RES potential is indicative of the near future trends and policies regarding
either follower island. For example, in the case of Evia the significant wind potential has motivated a large
number of wind farm projects to be implemented in the next few years. Strongly connected with the RES
potential is also the RES generation portfolio of the islands and therefore a lot of emphasis has been given
in detailing the existing and upcoming projects related to RES generation. Of course, other types of
generation such as diesel and natural gas stations could not be overlooked from the generation portfolio
due to their high share on the islands’ production at the moment. A case in point is the 400 MW
Combined Cycle Gas Turbine (CCGT) natural gas unit on Evia owned and operated by Public Power
Corporation (PPC). Similarly, Favignana covers its electricity needs mainly by a 12 MVA diesel-fired power
plant. Knowledge of the generation portfolio is of great importance for the project because it helps
identify the potential that the islands have in increasing their RES share and reducing their CO2 emissions.
Another important component of the energy profiling is the consumption portfolio because it is also
strongly connected with GHG emissions and it represents an indication of flexibility potential which is in
the core GIFT. For example, electricity consumption constitutes a significant part of heating and hot water
needs. This type of load presents high flexibility and could allow for further improvement of the CO2
footprint of the islands.
As a secondary yet important part of the analysis the grid data collection aims at giving specific
information regarding the topology of the electricity networks of the islands. The scope of this information
is the investigation of the impact that GIFT could have on grid operation characteristics of the islands, such
as in congestion management. Furthermore, aspects like the existing market rules and future
development plans are addressed because they provide useful information about the relevance of GIFT
within the follower islands environments.
The methodology used in this analysis aimed at the most precise data collection and representation of the
follower islands. The two main sources of data provision that were targeted by the partners were:



Stakeholders who own and systematically process relevant data
Publicly available sources of data from online tools and previous projects

It should be stressed here that the data collection procedure was not without problems since is some
cases very detailed data (especially in the form of time-series) were scarcely available or difficult to obtain.
This problem arose especially during our interactions with stakeholders from the follower islands (DSOs).
In some cases, even though there was willingness from their side to support our activity, limited access to
data, increased effort or confidentiality issues on their part made it difficult for them to provide at this
stage more detailed data. This risk was already foreseen while drafting the proposal for this project and
the mitigation measure that was followed is to approximate the missing data with high accuracy datasets
that do not affect the precision of our analysis. A case in point is the electricity grid of Evia which due to its
large size would be impossible for the Greek DSO (HEDNO) to process and provide. Instead, a reference
grid which is officially used by HEDNO in their grid studies was provided.
Overall, the data provided in this deliverable give prominence to the relevance of GIFT with the selected
follower islands and they provide a sound basis for the specification of the scenarios for the simulation
tests that are following in this SRA.
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2. ENERGY PROFILING OF EVIA

2.1. GENERAL INFORMATION
Evia [1] is the second-largest island of Greece after Crete both in area and population. Geographically
speaking the island is in very close proximity to the mainland separated by the narrow Euripus Strait which
is only 40m wide at its narrowest point. The total area of the island is 3,684 km2 and its population is
191,206 (population density is 51 people/km2) according to the census of 2011. In general outline it is a
long and narrow island; it is about 180 km long, and varies in width from 50 km to 6 km. The island itself
forms most of the regional unit of Euboea, which also includes Skyros Island and a small area of the Greek
mainland. Figure 1 depicts the location and relative size of the island as opposed to mainland Greece and
other major islands.

Figure 1: Location of Evia in Greece

In terms of geographical characteristics the island is divided into three distinct parts: the fertile and
forested north; the mountainous centre, with agriculture limited to the coastal valleys; and the barren
south. The southern part of the island is particularly interesting from the Renewable Energy Sources (RES)
production point of view as it presents a significantly high wind potential. This has led to the development
of considerable Wind Farm projects on the island as it will be presented in the next sections. The main
mountains of the islands include Dirfi (1,743 m), Pyxaria (1,341 m) in the northeast and Ochi (1,394 m). The
neighbouring gulfs are the Pagasetic Gulf in the north, Malian Gulf, North Euboean Gulf in the west, the
Euboic Sea and the Petalion Gulf. From an administrative viewpoint the island belongs to Euboea
Prefecture which also includes parts on the mainland, such as the towns of Anthidona and Avlida, as well as
the island municipality of Skyros. At the moment the whole prefecture consists of 8 municipalities, 7 of
which are located on the island itself (except for the municipality of Skyros which is a separate island). The
capital city of the island, as well as the prefecture, is the city of Chalcis (or Chalkida) the municipality of
which has a population of 102,223 inhabitants.
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2.2. RES POTENTIAL
2.2.1. Solar Irradiation
Being located in the south-eastern part of Europe Evia (as well as Greece as a whole) presents very
favourable conditions for the production of electricity from solar energy. In order to provide a clear picture
of the solar potential of the island the JRC online toolbox PVGIS [2] was used. Indicatively according to the
data from the toolbox the solar irradiance incidence on a yearly basis ranges between 1600 and 1800
kWh/m2 on a horizontally placed PhotoVoltaic system. The corresponding values per installed power for
the same reference system would be 1200-1350 kWh/kWp. The detailed irradiance distribution on
horizontal level can be seen in Figure 2. Things become even more favourable in the case of optimized
inclination angle. In this case, as Figure 3 shows, the solar irradiance incidence per year ranges between
1800 and 2000 kWh/m2 while the corresponding value per installed PV capacity is between 1390 and 1500
kWh/kWp.

Figure 2: Solar irradiation map showing the solar potential on horizontal plane [2]
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Figure 3: Solar irradiation map depicting the irradiance incidence on optimally inclined plane [2]

In terms of variability the average irradiance presents the indicative behaviour depicted in Figure 4. These
diagrams regard a PV system located in Chalcis, the capital city Evia, with a 35 degrees slope and 0 degrees
azimuth angle. More in detail, the specific diagrams illustrate the variability of solar irradiance for four
different days in months March, June, September and December respectively. The diagrams depict the
clear sky irradiance which is the maximum theoretical irradiance incidence on the PV panel, as well as the
global, diffuse and direct components of irradiance that eventually reach the PV panel due to atmospheric
conditions. Evidently, the global irradiance for months such as March and December is substantially lower
than the clear sky value due to more frequent cloudiness during these months. By contrast in summer
months such as June as well as September the global irradiance is much higher, almost identical to the clear
sky value due to the frequent clear sky conditions in the area during these months. Despite seasonal
variability, overall the solar irradiance incidence on this example is substantially high and remains above
500 W/m2 on average even during December when irradiation is lower. The variability of irradiance for a
whole month (June) is shown in. In addition to the irradiance variability Figure 6 shows the variability of
environment temperature for the same indicative days. The distinctive feature of these temperature
variations is that the average temperature remains at relatively moderate levels (below 28oC) especially
during daylight hours. This fact is proof of the favourable conditions for solar (PV) generation in the area
which is also facilitated by other factors including market schemes and Greek national plans for the
development of RES in the next ten years.
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Figure 4: Average daily irradiation profiles for four different months [2]

Figure 5: Global irradiance variation during June on optimal slope [2]
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Figure 6: Indicative temperature in four different months [2]

2.2.2. Wind Speed
Even more interesting than the solar potential is the wind potential of the island since it constitutes one of
the most important land-based sites for wind generation in Greece. As can be seen in Figure 7, data from
Global Wind Atlas [3] show the increased wind potential of Evia in comparison with other regions of
Greece. The specific figure shows the wind map of average wind speed for Greece at various elevation
levels from 10 m to 200 m. The high potential of Evia becomes prominent even at lower elevations as the
map for 10 m shows and it becomes significantly increased at higher elevations, namely 100-200 m with
average wind speeds well above 8 m/sec. It is worth noting that this high potential is mainly observed on
the southern part of the island. This fact, combined with the proximity of the island to the mainland and
particularly the capital city of Athens, Greece has led to a rapid growth of wind farms on the island over the
past 20 years with prospects of substantial increases in the near future. More details about the
characteristics of the wind farms on Evia are presented in section 2.3.1. In addition to the maps of Figure 7
the diagrams in Figure 8 and Figure 9 show examples of the wind speed variability for a 48-hour (1-month
also included) or 24-hour duration. In fact these data refer to locations very close to the island where,
according to the maps the wind potential is similar. In particular, the data of Figure 8 come from
measurements at the CRES demo wind farm, in Lavreotiki, SE Attica, Greece. The diagram of Figure 9
regards an analysis for the interconnection between Evia and its nearby islands and illustrates a typical 24hour profile of the wind speed for the islands in the region.
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Figure 7: Wind potential of Evia as opposed to the rest country at different elevation levels [3]
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Figure 8: Typical wind speed variation at a location in close proximity to Evia [4]

Figure 9: Typical 24-hour wind speed variation for a location near Evia [5]
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2.3. ENERGY CHARACTERISTICS
2.3.1. Generation Portfolio
Thanks to its close proximity to the mainland as well as the increased renewable potential, Evia is equipped
with a sizeable and diverse portfolio of generation. This portfolio includes primarily three technologies:




PhotoVoltaic systems
Wind farms
Gas-fired power plant

Other technologies that may exist on the island at the moment, i.e. biomass, small-hydro etc., are small and
present no significant impact on the overall island’s energy production. Therefore, in this analysis they have
been omitted from the profiling.
As far as photovoltaics are concerned the island includes installations mainly connected to the LV grid,
divided into residential systems and small-scale PV plants, whereas only a small number of PV plants is
connected to the MV grid. According to the online database provided in [6] residential PVs by the middle of
2020 account for 5.66 MW installed capacity. It is worth noting that according to the recorded data there
was a period of rapid increase in the installation of residential PVs between 2012 and mid 2013 thanks to
the then existing subsidizing program for feed-in tariff residential systems. With the reduction of tariffs
over the years and the advent of net-metering as the new business model for residential PVs the growth of
these systems remained at low levels. Figure 10 and Figure 11 show the evolution of residential PVs on Evia
over the past 8.5 years in terms of monthly installations and aggregate installed capacity.

Figure 10: Monthly growth of residential PVs over the past 8 years

Apart from the residential PVs, a significant amount of installed PV plants regard non-residential system
connected to LV and MV. Of the two categories the most significant part is the LV grid connected plants
which total to 8.62 MW. Each of these plants due to grid code restrictions is less than 100 kW. Therefore
the number of individual plants is 94. There are on the other hand 6 registered PV plants connected to MV
grid. These plants’ capacity amounts to 1.59 MW and the individual capacity of them ranges from 0.145 to
0.5 MW. Table 1 summarizes the data regarding the PV systems installed on Evia as of now. It should be
pointed out that even though there is a high amount of PVs on the island the total installed power is rather
small compared to the size and energy needs of the island. The reasons leading to this rather slow growth
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on PVs are mainly market related something that is expected to change in the upcoming years mainly due
to reforms of electricity market and the advent of RES energy communities as well as the updated 10-year
development plant of Greece that foresees a significant increase in the installed PV systems. More details
about these developments are presented in the next sections.

Figure 11: Aggregate of residential PVs over the past 8 years

Table 1: Distribution of PV systems over Evia

Type of PV

Number of plants

Total Power (MW)

Residential (LV)

N/A

5.66

Other (LV)

94

8.62

Other (MV)

6

1.59

Total

15.87

As opposed to PVs the second and most important type of generation on Evia comes from wind farms. The
wind potential of the island was presented in previous section. This together with the close proximity of the
island to the mainland has led to significant development of wind farms especially in the southern part of
the island. According to [6] there are several WG projects on Evia either in operation or in various
preparation and licencing phases. In particular, at the moment on the island there are 31 wind farms in full
operation totalling 224.2 MW. The power of these wind farms ranges from 0.4 MW the smallest to 27 MW
the biggest. The geographical distribution of these wind farms is shown in Figure 12. On the left side of this
figure the wind farms already in operation are depicted. The right-side map shows the distribution of all
projects under development including those in operation. It is evident that the vast majority of these
projects regard the southern part of the island which according to the data from Figure 7 presents very high
wind potential. Another important realisation regarding the installed and running systems is that they are
comparable in terms of power with the electricity consumption of the island. What is most important
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however is the upcoming rapid growth of those systems since the under development 66 projects are at
the moment totalling 1242.57 MW of installed wind power including a significant number of large-scale
projects.

Figure 12: Distribution of wind farms in operation (left) and under development (right) on Evia [6]

To have a better overview of the size of these projects individually and in total Figure 13 puts in perspective
the number and power of existing wind farms against the under-development ones. The significant amount
of wind farms that are being developed as well as their power which in several cases is above 20 MW
resulted in the need of reinforcements of the transmission grid of the system with additional connections
via submarine HV cables to the mainland. More details about the grid configuration are presented in the
following sections.

Figure 13: Size distribution and comparison of wind farm projects

Last but not least, the generation portfolio of Evia includes one gas-fired power plant, in particular a
Combined Cycle Gas Turbine (CCGT) plant with a total capacity of 416.95 MW[7]. This plant is owned by
PPC and is located near Aliveri approximately in the middle of the island. From a historical point of view this
power plant was the first thermal station in Greece and originally operated as a lignite-fired station. Over
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the years and due to different environmental, economic and safety reasons, the plant was temporarily
refurbished to a heavy-oil fired plant before it was finally refurbished to the natural-gas fired unit of today.
Due to the role of the power plant in the electrification of Greece in general and its high installed power the
plant is directly interconnected to the HV transmission network at 400 kV.
2.3.2. Consumption Portfolio
Evia has a substantially diverse electricity consumption profile due to its population and the diversity of
sectors and activities on the island. According to the Hellenic Statistical Authority [8] for the year 2012 (the
last year for which HSA has published this information) the electricity consumption of the prefecture of Evia
in MWh totalled 1,379,924 MWh. It should be clarified here that the prefecture of Evia includes also the
smaller island of Skyros and a small part of the mainland as explained in previous section. However, the
biggest share of this consumption regards the island itself. In particular, the consumption for year 2012 is
broken down per sector as shown in Figure 14 which shows the percentage of yearly electricity
consumption per sector of use. It is obvious that the majority of electricity is used for industrial purposes
with a significant share also used by residences and commercial processes. The remaining part of electricity
is used by agricultural activities, public authorities and street lighting. Evidently the large share of electricity
consumed by industry and residences is in line with our project since both can be important providers of
flexibility and virtual storage.

Figure 14: Analysis of electricity consumption of Evia per sector of use for 2012

Another important aspect of the electricity consumption of Evia is the evolution of it over the years. Figure
15 illustrates this evolution within a period of 10 years between 2003 and 2012. From these data it is
noteworthy that towards the end of this period there was a significant reduction in electricity consumption
which is attributed mainly to the reduction of industrial use as a result of the economic recession in Greece
in the 2010s. Even though no detailed data exist for the years after it is estimated that, by the time of
writing this report the consumption has remained at more or less the same levels with the end of this
period. As a case in point, according to [9] for 2013 the electricity consumption of the residential and
tertiary building sectors as well as agricultural use were 413,551 MWh, 265,884 MWh, and 97,850 MWh
respectively which are very close to the 2012 values. This variation in the energy needs of the island is also
reflected by the data regarding the consumption of petroleum products. Indicatively, Figure 16 shows the
change is this consumption over the past two decades. In this diagram the sharp drop of those products’
consumption after the 2010s recession is more than obvious. This reduction was followed by a stabilisation
of the consumption for nearly a decade afterwards. Also the overall consumption of petroleum products is
indicative of the CO2 footprint of the island and the good possibilities for improvement through
decarbonising industrial processes and other uses such as transportation. Regarding the latter significant
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impact is expected by electro-mobility since at national level policies and incentives are at the moment
targeting to increase the use of EVs.

Figure 15: Evolution of electricity consumption on Evia between 2003 and 2012

Figure 16: Evolution of petroleum products consumption on Evia within the past 20 years

Concerning the domestic use of energy it is very interesting to mention here the needs residences in Evia
present in terms of heating and hot water. In these two cases the energy source is either electricity or
petroleum products. According to the analysis provided in [10] which is originally based on census data
from 2001 the two main domestic uses of energy for Evia amount to 2,517,479,619 MJ for heating needs
and 209,753,450 MJ for hot water on a yearly basis. According to this analysis the distribution of this energy
over the island is shown in Figure 17. This figure illustrates the former administrative division of the island
in 27 municipalities in total before the merging of them into the currently 8 municipalities. For each of
these sub-regions the total annual needs in heat and warm water have been calculated and presented in
Table 2. It is evident from the table data that the higher needs are located in the city of Chalkida together
with regions with other smaller cities of the island. The analysis of heat and hot water needs is very
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important for our project as they usually comprise a large part of demand which also presents substantial
flexibility prospects.

Figure 17: Former administrative division of Evia and relevant sub-regions [11]
Table 2: Yearly domestic heating and hot water demand per sub-region

Region

Heating (MJ)

Hot water (MJ)

Region

Heating (MJ)

Hot water (MJ)

1

623,049,278

56,921,720

15

53,517,004

4,310,847

2

86,243,506

7,113,926

16

113,481,674

9,259,572

3

97,013,188

7,754,316

17

206,725,471

16,305,296

4

N/A

N/A

18

37,457,442

3,329,176

5

60,407,573

4,465,845

19

181,607,430

14,482,808

6

N/A

N/A

20

102,481,577

9,100,326

7

73,427,553

5,620,217

21

36,111,145

2,918,994

8

83,541,994

7,596,396

22

N/A

N/A

9

76,414,356

5,914,105

23

40,539,236

3,522,290

10

74,612,847

5,970,412

24

143,283,573

10,438,936

11

69,251,701

6,252,547

25

48,113,721

3,642,352

12

107,949,487

7,928,955

26

10,918,079

1,024,181

13

90,635,371

7,598,156

27

16,451,216

1,213,104

14

84,245,197

7,068,973

Total

2,517,479,619

209,753,450

As mentioned above one part of the electricity consumption of the island is dedicated to public buildings
power supply. Even though this sector makes up only a small portion of the total consumption (2.65%
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according to Figure 14) this sector is interesting due to its better prospects of immediate technological
interventions related to our project. Such kind of interventions in public buildings constitute a significant
motivator for private investments as well since from a societal viewpoint they often set the example for
following environmentally friendly practices by citizens. Again, the database of [10] provides a detailed list
and geographical distribution of all public buildings on Evia based on their use. Here a summary of this list is
provided in Table 3. Also the geographical distribution of these buildings over the island is shown in Figure
18. The distribution of these buildings is rather even over the island, whereas some denser concentration
appears in urban areas such as the capital city of Evia.
Table 3: Analysis of public buildings per use on Evia

Type of building

Number of buildings

Schools

453

Municipal administration buildings

44

Police, Coast Guard, Fire Department

33

Hospitals and medical services

10

Others

42
Total

582

Figure 18: Public buildings geographical distribution on Evia [10]

Likewise the number of residences in the whole prefecture was at 146,592 in the prefecture according to
the 2011 census [9]. This number gives a good estimation of the number of residences on the island.

2.4. ENERGY VARIABILITY AND ELECTRICAL PARAMETERS
2.4.1. Generation Data
An important aspect of Evia’s generation profile is the variability of resources at various timescales. In the
ideal scenario this variability would be monitored by direct measurements of the actual PV and WG power
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plants of the islands. In practice this is not feasible for two main reasons: a) access to monitoring systems of
the produced power with a high sampling resolution is not available in the majority of
consumers/producers and b) confidentiality issues do not allow these data to become public. In this case
the best way to approach and estimate the variability of these resources is by using data from nearby
plants which present very similar operating characteristics with those of the islands. CRES in this case owns
and operates both PVs and Wind Generators in close proximity with Evia. The data from CRES’s power
plants can be used to estimate the behaviour of the PV systems and wind farms of Evia with very good
accuracy.
As far as wind generation is concerned CRES owns the demo wind farm presented in [4]. This wind farm
consists of 5 wind generators totalling approximately 3MW of power. Similarly to the wind speed data
shown in Figure 8 the corresponding power generation for this wind farm under the specific conditions is
provided in Figure 19 which shows the production of the CRES’ wind farm for 48 hours and 1 month.
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Figure 19: Variation of a typical wind farm production near Evia for 48 hours (top) and 1 month (bottom) [4]

A similar approach is also considered in the case of PV production in order to specify the variation of the
actual PV systems on Evia. Again in this case the data that have been considered as representative come
from the PV plant installed at the CRES premises in Pikermi-Athens, which is in close proximity with the
island. For the specific profile the PV system of the laboratory building of the PVs and Distributed
Generation department has been considered. This system is 22 kWp and consists of various Si-crystalline
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technologies with different slopes and orientations. From measurements conducted on the specific system
indicative time-series diagrams for 48 hours in two different months and 1 whole month are derived. These
data are shown in Figure 20. Concerning the CCGT station of Evia no generation data are derived since this
is a fully dispatchable power plant and its power production is determined by market procedures and the
TSO scheduling.
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Figure 20: Various PV generation profiles for 48-hour and 1-month durations

In addition to the power plant data variability of consumption over time is another important aspect of
Evia’s profiling. Similarly with the RES plants direct data accessibility of consumption in the form of time-
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series with high temporal resolution is also limited due to technical as well as confidentiality issues. To this
end, in order to approach the consumption time-series in the best possible way, alternative data from
specific sources have been used. These data can provide a good approximation to the islands consumption
profiles. A case in point is the consumption profile shown in Figure 21 and Figure 22. These two diagrams
illustrate typical daily variations as well as seasonality of electricity consumption on islands near Evia as
presented in [5] and [12]. More in detail the typical consumption profiles of Figure 21 are taken from the
study regarding the interconnection of Evia with its neighbouring island of Andros whereas the data of
Figure 22 come from a study regarding the island of Kythnos which is also located near Evia. These profiles
are exemplary cases of the residential and commercial sectors of consumption rather than the industrial
one which is levelled in terms of seasonality. Also, these data refer to pure consumption (not net
consumption) which means that no generation is considered in these profiles. The latter is treated in
separate profiles. Last but not least, the seasonality of Evia as opposed to other smaller islands is less
prominent since the population does not dramatically increase in high season.

Figure 21: Typical winter and summer daily load profiles for islands nearby Evia [5]

Figure 22: Typical summer consumption profile for a nearby island [12]

These profiles are representative of the typical electricity consumption of Evia as they give a good
approximation of the total domestic/commercial electricity consumption. For the case of individual
consumers, however, including households, industries etc. no specific data are available at the time of
writing this deliverable. In this case for the Scalability and Replicability Analysis that follows in this work
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package specific approximations are planned based on models and data provided by various commercial
and free online tools.
2.4.2. Transmission and Distribution Grid Parameters
One of the most interesting characteristics of Evia as a follower island is its electricity grid structure. Unlike
the other islands considered in the project Evia is equipped with a quite extensive and complex electricity
grid that spans over all voltage levels, from HV transmission to MV and LV distribution grids. Also, due to its
near proximity to the mainland as well as the augmented generation portfolio, the island is interconnected
to the mainland system with many types of connections. Detailed information regarding the transmission
grid of the island is provided by the Independent Power Transmission Operator (IPTO) in [13]. As of 2017
the transmission grid of Evia had the form shown in Figure 23. Most distinctive characteristics of the
specific grid are the HV transmission line at 400kV which connects the natural gas CCGT plant to the
transmission system, the multiple HV/MV transformers in the southern Evia dedicated to RES power plants
as well as the multiple interconnections with the mainland either via HV submarine cables. It is also worth
noting that part of the 400kV line is in the form of Ultra HV underground cable.

Figure 23: Transmission grid and interconnection lines of Evia [13]

The existing grid is undergoing further developments with, for example, interconnections to the north with
Skiathos island [14] or other extensions. Concerning the MV part of the grid it is worth presenting the
situation regarding the available capacity of HV/MV transformers of the grid. The list of these transformers
and their remaining availability in terms of RES connection are presented by the Hellenic Electricity
Distribution Network Operator in [15]. The list contains 20 HV/MV transformers from which at least six (6)
have reached the allowed capacity limits. These transformers are mostly located in the southern part of the
island. In the following table (Table 4) an overview of all the HV/MV transformers on the island is
presented. In this table, the data presented are the nominal power of each transformer in MVA, the
number of RES systems that each transformer accommodates, the power of these RES systems, the shortcircuit capacity of the transformer as well as an index of its state in terms of remaining capacity.
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As it is obvious from the structure of the HV transmission grid as well as the sizeable portfolio of the island,
Evia is equipped with a quite extended and complex MV/LV distribution grid. Due to the complexity of the
latter, it was not feasible at the time of writing this deliverable to obtain the specific grid topology for the
distribution grid. Instead, an equivalent reference grid that HEDNO takes into account for the calculation of
losses on the distribution grid is presented here. This reference grid is presented in [16] and shows in Figure
24.
Table 4: Overview of current loading of HV/MV transformers [15]

Transf. Name

Nom. Power
(MVA)

Number of
RES

RES Power
(MVA)

Short-circuit
Limit (MVA)

State

Edipsos TR1

25

14

2.5

138.5



Edipsos TR2

25

40

1.3

139.7



Aliveri TR1

25

3

0

64



Aliveri TR2

50

160

18.1

7.6



Argyros TR1

50

4

38.8

0



Eretria TR22

50

68

4.9

70.1



Karystos TR1-TR2

50

101

16.7

4.7



Karystos TR3

50

9

34.2

0



Livadi TR1

50

4

41.6

0



Mantoudi TR1-TR2

25

33

1.4

86.6



Mirtia TR2

50

2

23.4

0



Mirtia TR1

50

2

38.8

0



Polypotamos TR1

25

2

15.6

76.6



Schimatari TR2

50

53

12.8

0



Schimatari TR1

50

25

5.3

13.5



Chalkida I TR2

50

26

0.3

27.7



Chalkida I TR1

50

57

1.6

20.8



Chalkida II TR1

25

85

1.8

129.9



Chalkida II TR2

25

93

5

123.7



Psachna TR1-TR2

50

60

8.1

16.9
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The reference grid takes into account interconnection with the HV transmission grid via a 150/20kV
transformer. At MV level the model considers 20 supply points. 19 of these points feed LV distribution
transformers and 1 represents one MV consumer. The grid structure at LV consists of 8 distribution lines
with various load distributions, from uniform to gradually increasing loads. At the various points of the grid
DER and in particular RES units are interconnected. Since the specific model is used for the losses
calculation of the system, the RES units that are considered produce the equivalent average power that
typical RES units would produce. At MV there are two types of RES units, namely PVs and other RES. It is
evident that PVs are predominant in the sense that it is the main RES technology at MV level. Wind
generators, on the other hand, are mainly connected directly to HV transmission therefore their
contribution to MV losses is rather small. At LV the only RES technology considered is PVs which mainly
concern roof-mounted residential systems which until recently belonged to the special feed-in tariff
program, replaced now by Net-metering. Another important characteristic of the reference grid is that it
purely radial which implies a simplified analysis in terms of power flows, as opposed to meshed grids.

Figure 24: Reference grid for the calculation of losses [16]
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2.5. REGULATORY AND MARKET FRAMEWORK
So far in this report the main characteristics of Evia from a technical point of view have been presented.
These characteristics highlight the increased RES potential of the island, the diversity in consumers as well
as the complexity of the electricity grid. All these factors make the selection of Evia as a follower island
interesting for the use of the GIFT solutions. In addition to the technical aspects, however, it is important to
present some aspects related to regulatory and market operation of the island. This is crucial for the
implementation of the GIFT solutions because GIFT in its core has a VPS platform which is based on the flexoffer protocol and the harmonised model of electricity market described by ENTSO-E (HEM-RM [17]). Evia
on the other hand is an island interconnected to the Greek mainland system which is, all in all, harmonised
with the roles and processes defined in HEM-RM. A very useful and comprehensive analysis of the Greek
market model from the HEM-RM viewpoint was presented in [18]. The basic diagram of roles and processes
involved in the Greek electricity market is shown in Figure 25 with two updates regarding the name of the
Greek TSO (this has changed to IPTO from HTSO) as well as the replacement of PPC by HEDNO in several
roles, following the unbundling of the former in 2012. A short summary of each involved actor and their
roles is also provided in Table 5. From the diagram and table of the roles it can be seen that pivotal role in
the market processes is played by the Transmission and Distribution System Operators. In addition to them,
producers and consumers together with BRPs are in the core of these processes and are also in line with
the basic concept of GIFT.

Figure 25: The Greek Electricity Market Role model [18]

It should be noted, of course, that the specific model and the market of electricity in Greece is ever
developing to encompass new approaches with emphasis on the distributed resources and small-scale
prosumers. Already since the writing of [18] changes have happened regarding the DSO. Other changes that
have recently taken place focus on two main areas: Energy Communities and Energy Exchange. The recent
developments in these two sectors are due to thoroughly alter the landscape with the participation of more
flexibility providers. These reforms were facilitated by the laws 4512/2018 and 4513/2018. Law 4512/2018
deals with the market structure and the innovation here is that the new market model contains not only a
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Day-Ahead but also of an Intra-Day and Balancing market pool. More importantly, the new framework
enables small-scale (e.g. residential) prosumers to become active players of the market by means of
Aggregators. The new model had been under development in the past 1.5 years before its official launch in
November 2020. Among the approximately 50 actors participating in the new market model, some RES
producers are also being represented. Also, Law 4513/2018 has enabled the setting up and operation of
various types of Local Energy Communities, among others with RES and the possibility of storage
deployment. Up until recently distributed storage was not allowed in the power system of Greece. With
the advent of LECs though, it is now possible to use such systems. Storage systems allow the use of
significant amount of flexibility for congestion management, self-consumption and other applications. In
light of these developments in the next few years it is expected that two main technologies will play a
significant role in terms of flexibility for active power/energy:


Distributed storage systems



Enhanced Demand Side Management (DSM) and Demand Response (DR) by consumers

These changes of the Greek electricity market are also very relevant with Evia as part of the system and
they are also in line with the GIFT concept which is based on distributed storage and DSM.
Table 5: Summary of Greek actors and role distribution [18]

Greek Actor/Stakeholder
Electricity Consumer
Independent Electricity Producer
Independent Supplier
Independent Supplier for
production
Independent Supplier for trading
Independent Supplier for
consumption
Independent Supplier for
Importing/Exporting Energy

IPTO

HEDNO

Role
Consumer
Producer
Balance responsible party
Production responsible party
Trade responsible party
Consumption responsible party
Interconnection responsible party
Market Operator
System Operator
Imbalance Settlement Responsible
Transmission Capacity Allocator
Grid operator on the TSO level
Meter operator on the TSO level
Metered data collector on the TSO level
Metered data responsible on the TSO level
Metered data aggregator on the TSO level
Balance responsible party
Production responsible party
Trade responsible party
Consumption responsible party
Interconnection responsible party
Balance Supplier
Grid access provider
Grid operator on DSO level
Metering point administrator on DSO level
Meter operator on DSO level
Metered data collector on DSO level
Metered data responsible on DSO level
Metered data aggregator on DSO level
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2.6. DEVELOPMENT PLANS DATA
Energy development plans at local and national level are also very important for verifying the relevance of
our analysis. This is due to the fact that in GIFT apart from the present situation on the follower islands
near-future plans should also be considered. These plans have to be relevant with the GIFT approach in
order to ensure a long-term sustainability of the proposed solutions. In this context, Evia is part of the
Greek national development plan described in detail in the government’s National Energy and Climate Plan
(NECP [19]) which describes the national targets to be met by 2030. In this comprehensive document some
priorities that are set by the plan and are more relevant to our project can be distinguished.
First and foremost the Government’s target regarding the RES share in energy consumption is 35% as
opposed to 18% today. The foreseen contribution of RES is improved compared to the original version of
the plan which was 31%. A lot of emphasis in the plan is put in domestic power generation with a target
reaching and exceeding a share of 65% by 2030. It is worth mentioning that in terms of specific
technologies the NECP predicts 7.66 GW of PhotoVoltaics, 7.05 GW of Wind Generation but also, 6.91 GW
of Natural gas generation. Also, another interesting target is the energy of these three technologies
compared to the predicted consumption. Specifically, 11.82 TWh from PVs, 17.21 TWh from WGs and
18.30TWh from natural gas are foreseen to cover a significant portion of the 56.4 TWh electricity
consumption (83%). In order to facilitate this transformation of the system the plan proposes the use of
tools such the new electricity market model, the simplification and speeding up of the licencing procedure,
the digitalisation of the energy system and the enhancement and expansion of energy infrastructures.
The second important priority of this plan is to promote electro-mobility which will now rely heavily on RES
power generation, while it will at the same time ensure considerable energy savings through improved
energy efficiency. More specifically, the NECP sets an ambitious goal of 30% share of electric passenger
vehicles (EVs) in new registrations by 2030. This objective is still ambitious, but still realistic if we take into
account the actual data of the domestic market in vehicles.
Another important priority of the NECP which is also highly relevant to GIFT is the plans regarding
geographical islands. In this case the aim is to put an end to the energy isolation of islands by early 2029 at
the latest and to have them interconnected with the mainland system, thus eliminating the utility services
costs, as well as to have innovative hybrid RES power generation systems set up on those islands that will
not be interconnected or will be interconnected later on, for the benefit of all consumers.
Last but not least, the priority related to Green-House Gas emissions, which is also relevant, predicts a
reduction of more than 56% compared to 2005 against a corresponding EU objective of approximately 36%
(adjustment of the EU objective of 40% compared to 1990). These revised quantitative energy objectives of
the NECP will make Greece stand out as one of the Member States that have adopted ambitious climate
objectives.
At local level the only energy development plans presented so far regard the capital city of Chalkida. The
detailed plan for Chalkida is presented in [9] and focuses on the reduction of CO2 emissions by 2030
through actions that are mostly related to energy efficiency in buildings, and less related to smart grid
technologies like the ones proposed in GIFT. Indicatively, this plan highlights the need for sustainability of
the municipality and factors that hinder it such as large dependency on fossil fuels for transportation,
heating and agricultural activities. One of the aims of the municipality is to attract investments in the sector
of RES and to achieve a reduction of 40.87% GHG emissions by 2030. One of the main actions towards this
goal, which is also relevant to GIFT, is the installation of PVs on buildings, parking lots etc.
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3. ENERGY PROFILING OF FAVIGNANA

3.1. GENERAL INFORMATION
Favignana (Figure 26) is the largest of the three principal Egadi Islands, located near the west coast of Sicily,
17 km far from the mainland, with a land area of 19.8 square kilometres (7.6 sq mi). The island is often
described as having a "butterfly" shape. Favignana town is located on a narrow isthmus connecting the two
"wings", which have quite different characteristics.

Figure 26: Location of Favignana

The eastern half of the island is largely flat, while the western half is dominated by a chain of hills of which
Monte Santa Caterina is the tallest at 314 metres (1,030 feet). It is topped by a fort, originally established
by the Saracens and still in use by the Italian military (and closed to the public). A number of small islands
are situated off the south coast of Favignana. Favignana has 5,000 inhabitants. Because of tourism strong
seasonality, it is common for many residents to live on the island just during high season periods. This
characteristic produces a seasonal feature of all island’s needs, including energy.
Weather data depicted in Figure 27 shows a mild winter season and a hot summer one.

Figure 27: Daily mean temperature on Favignana
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3.2. RES POTENTIAL
3.2.1. Solar Irradiation
The geographical location of Favignana, as shown in Figure 28, is suitable for solar energy harvesting. Figure
29 and with a zoom in Figure 30 and Figure 31, report a value of more than 2,000 kWh/m2 of solar power
available entailing an equivalent hours value of more than 1,600 kWh/kW of peak of the PV array.

Figure 28: Solar irradiation map showing the solar potential on horizontal plane [2]
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Figure 29: Solar irradiation map depicting the irradiance incidence on optimally inclined plane[2]

33

Figure 30: Global Horizontal Irradiation over Favignana island

Figure 31: Global Tilted Irradiation at optimum angle over Favignana island
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3.2.2. Wind Speed
Wind is another important source to be harnessed on Favignana. The island morphology stresses the hills in
the middle of the island as the area with the highest mean wind speed as reported in Figure 32. From the
Global Wind Atlas, Figure 33 pinpoints the mean power density, further highlighting the altitude relevance.

Figure 32: Mean Wind Speed [3]

Figure 33: Mean Power Density [3]
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3.3. ENERGY CHARACTERISTICS
3.3.1. Generation Portfolio
The energy system is not linked to the mainland and Favignana’s isolated system strongly depends on fossil
fuels. In fact, seven diesel generators with a total power installed of about 12 MVA supply the island’s load.
Furthermore, there are 25 PV systems with an overall peak power of about 170 kWp. It is important to
underline that renewing the electric production sector which is entirely diesel-based today and the public
transport sector will affect an important portion of the whole energy consumed.
3.3.2. Consumption Portfolio
The 95% of the energy usage from the public sector is electric; the other 5% is linked to the public
transport. Regarding the touristic sector instead it covers the 32% of the electric consumption.
Furthermore, the whole gas consumption is due to this sector. Marine transport sector assumes the highest
importance covering the 66% of the whole end use energy. This value is due to several reasons: the fishing
sector, the common practice for inhabitants of studying/working on the mainland (or vice versa) thus
having a big number of daily travellers. Furthermore, a great part of island water demand is met by ships
delivery and more energy consumption is strictly related to summer touristic influxes. The other two main
end use energy consumers are electricity with a 17% and the transport sector that reaches the value of 12%
(they respectively contribute with 40% and 8% in the total GHG emissions), the remaining 5% is gas used
for thermal and cooking purposes. The energy distribution of the island is summarised in Figure 34. It is
worth noting that the electrical load of the island changes significantly over the year. The energy needed in
summer months reaches values 3 times higher than those in winter months. Also, the peak load occurs in
August with a value slightly lower than 12 MW while the lowest load is during November’s nights and it is
about 200 kW.

Figure 34: Final use of Energy per sector
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3.4. ENERGY VARIABILITY AND ELECTRICAL PARAMETERS
3.4.1. Generation Data
The data for generation profile are taken from Renewable.ninja portal [20] for the PV production
accounting for satellite data and their re-analysis. Figure 35 and Figure 36 show the average equivalent
hourly production at maximum power and associated capacity factor. From this data the profile accounting
for the current installation of 170 kWp can be created.

Figure 35: Average hourly PV production per day per 1 kWp [20]

Figure 36: Monthly capacity factor of PV production [20]

The same approach has been taken for the wind energy harvesting as in Figure 37 and Figure 38. More data
are available from studies in literature reporting the frequency of wind speed and wind direction as useful
support for future installation. These data are shown in Figure 39 and Figure 40.

Figure 37: Average hourly Wind production per day per 1 kWp [20]
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Figure 38: Monthly capacity factor of Wind production [20]

Figure 39: Frequency of wind speed class in Favignana

Figure 40: Frequency of wind direction in Favignana
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3.4.2. Consumption Data
Transport represents almost the 80% of the total final demand. Marine transport sector assumes the
highest importance covering the 66% of the whole end use energy. This value is due to several reasons: the
fishing sector, the common practice for inhabitants of studying/working on the mainland (or vice versa
during the touristic season) thus having a big number of daily travellers. Furthermore, the great part of
island water demand is met by ships delivery and more energy consumptions are strictly related to summer
touristic influxes. The other two main end use energy consumers are electricity with a 17% and the
heating/cooling sector that reaches value of 4.5%. It is important to underline that renewing the electric
production sector (entirely diesel-based today) and the public transport sector will affect an important
portion of the whole energy consumed.
Table 6: Final energy consumption per sector in details

Most of energy produced through combustibles is used for maritime connections between the island and
the mainland (about 64.6% for private and commercial transport and 1.5% for clean water delivery) and for
the production of electricity (about 16.7%). The lack of natural gas supply in the area contributes to
increase the use of the electric carrier for most of the final uses. The 2011 data gives a detailed subdivision
of the electric energy sold on the island, 12.563 MWh divided as such:










40.8% to residential sector
22,7% to accommodation facilities
9,4% to bars and restaurants
3,3% to public lighting
1,4% to municipal facilities
7,8% to other public and social utility services
0,8% to primary sector activities
0,2% to mining and manufacturing activities
13.6% others
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Table 6 provides a detailed analysis of the energy consumption per sector, whereas Figure 42 reports the
computed Primary Energy Consumption per sector where the strong impact of diesel engines changes the
share between the sectors compare to the final energy use chart depicted in Figure 41.

Figure 41: Final use of Energy per sector

Figure 42: Primary Energy Consumption per sector

Figure 43 shows the average hourly energy load per month and it is one the data available. The seasonal
profile variation, as in Figure 44, has been built in the HOMER software for simulating scenarios in the
InterregMED project PRISMI (Promoting Renewable Integration in Small Mediterranean Islands) [21].
Starting from the previous consideration, Figure 45 reports the modelled and normalized profile for a week
in each season on hourly resolution.
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Figure 43: Average hourly energy consumption per month

Figure 44: Monthly Electricity Loads

Figure 45: Typical week for each season
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3.4.3. Distribution Grid Parameters
The island is not connected to the mainland. At the moment Grid data of Favignana are not available in
terms of topology. Figure 46 shows the Grid topology of Sicily Island and the absence of connection with
Egadi archipelago.

Figure 46: Map showing the proximity of Favignana to the transmission system of Sicily

3.5. REGULATORY, MARKET AND DEVELOPMENT PLANS DATA
At the moment one DSO called SEA is present on the island, which distributes the energy produced by the
seven diesel generators.
Table 7: Summary of short-term energy developments for Favignana
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The projected 2020 scenario from the National Initiative supporting financially the “Isole Minori” (i.e. the
Small Islands) was to reach 900 kW of installed PV and 1,070 m2 of solar thermal collectors. Partial
replacement or repower of the current generators is still in discussion. Table 7 provides an overview of the
development plans and actions planned by 2030 for the island.
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4. FLEXIBILITY ASSESSMENT

4.1. INTRODUCTION
An important first step towards the Scalability and Replicability Analysis in GIFT is to understand the
flexibility prospects of the two follower islands. To this end a preliminary assessment of prospective
flexibility is presented in this deliverable. The flexibility of the energy resources of the two follower islands
is a vital part of the VPS implementation since the latter is based on the flex-offer concept and the effective
operation of the GIFT solution depends on the amount of flexibility that is available in the system. The
analysis of this flexibility will provide inputs to the follow-up activities of WP9, namely the simulation
scenarios definition in which the consortium will select which resources of the two follower islands will be
controlled and how. The approach followed here is differentiated depending on each follower island. The
reason is that in the case of Evia the portfolio of potential flexibility providers is covered in a more abstract
way, with details about the contribution of each sector in electricity consumption at higher level. This is due
to the large scale of data regarding Evia as a case study, whereas in the case of Favignana, the prosumers
are more easily identified due to their significantly smaller number.
In the following subsections the two follower islands are presented from their flexibilities point of view.

4.2. FLEXIBILITY ANALYSIS FOR EVIA
As shown in Section 2 Evia presents a quite extensive and diverse portfolio of producers and consumers.
This portfolio includes RES, namely Photovoltaics and Wind Generation, conventional generation, namely
CCGT, as well as a diverse portfolio of consumers which include industrial, residential and commercial
sectors. At the moment there is no physical storage widely used on the island but it is foreseen that in the
near future the use of Battery Energy Storage Systems (BESS) will be more widespread. These BESS will
mainly cover two application sectors: Local Energy Communities and Electric Vehicles. Considering the
existing situation and the future developments on the island a more detailed analysis for each technology
can be provided.
4.2.1. Analysis of Generation Flexibility
The three main generation technologies existing now and in the near future for the island of Evia are
Photovoltaics, Wind Generators and one Combined Cycle Gas Turbine. Among these technologies, PVs are
the least favourable for flexibility provision, and WGs provide only small regulated flexibility whereas the
CCGT is fully dispatchable. More details for each technology are presented below:




First of all, by definition PVs are non-dispatchable sources of electricity and on top of that at the
moment there are no specific regulations or requirements by the system operator that mandates
PV producers to provide curtailment of their production in order to meet specific grid
requirements.
Wind generators cover the second biggest share of the island’s generation and soon will be the
biggest part of it. Despite that fact, WGs are also non-dispatchable units and the only intervention
that is possible on their generation is a curtailment signal from the TSO that can reduce their
output power in order to maintain stability of the system. This obligation applies to all newly
installed windfarms and is dictated by the operating regulation of IPTO. This means that the specific
flexibility is not relevant with the GIFT approach and there are two reasons to that. First, this
flexibility is not submitted as flex-offer to a market for negotiation but it is mandatory by the
regulations towards maintainin stability of the system. The second reason is that this flexibility is
related mainly to transmission whereas GIFT focuses on processes related to distribution and BRPs.
Thus trasmission system related procedures are less interesting (yet not completely irrelevant) with
the GIFT approach.
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The third type of generation, namely the CCGT, is a fully dispatcable unit which can be scheduled
for any power/energy provision during the day. As a matter of fact the unit participates in the
electricity market by bidding flexibilty. In this respect its flexibility is also partly relevant to the GIFT
approach yet, the fact that this is a bulk generation connected to the transmission system makes it
less interesting as a case study for flexibility provision in our project. However, depending on the
specificities of the scenarios for the SRA this unit could at some point be considered as one of the
flexibility providers for our project.

4.2.2. Analysis of Consumption Flexibility
From the analysis of Section 2 it is evident that the largest part of electricity is used in industrial
applications, whereas another significant share is used by residential consumers. Both of these sectors can
be significant providers of flexibility serving as virtual storage or modifiable load. For the residential
consumption in particular it should be noted that a large amount of energy is used for heating and hot
water applications, which is essentially the largest part of domestic energy consumption. This energy of
course is covered not only by electricity but also from petroleum products which favours the potential use
of electricity from RES in order to replace the consumption of such products that produce GHG. In this
respect the use of flexibility is very important considering also the significant amount of flexible energy they
can provide, making the GIFT approach really favourable for the conditions of Evia. It should be noted also
that the advent of energy communities and distributed BESS will better facilitate the flexibility of these
consumers and their electrification from RES.
4.2.3. Analysis of Storage Flexibility
As mentioned before the storage capabilities of the island at the moment lie in the virtual storage in the
various consumption sectors, especially industry. However, there are very good prospects that in the near
future the island will be equipped with a substantial amount of distributed BESS thanks to the advent of
LECs as well as the plans at Greek national level for widespread electro-mobility by 2030. In particular at
national level a 30% of electro-mobility is foreseen by 2030 which, by extension will result in a very high
number of EVs on Evia itself. These EVs will be combined with a significant amount of RES and they will be
capable of providing sizeable amounts of flexibility at distribution level which could be used in various
applications such as voltage/frequency stability control, optimisation and congestion management, selfconsumption etc. BESS for LECs on the other hand are also very important since they enable selfconsumption resulting in better utilisation of grid infrastructure with a higher amount of RES distribution.

4.3. FLEXIBILITY ANALYSIS FOR FAVIGNANA
From the data presented in Section 3 the main flexibility providers of Favignana can be distinguished in
electricity consumers and diesel generators with the latter being given lower priority due to the fact that a
gradual phasing out of diesel-based generation should be planned for this island. On top of that, no
concrete development plans exist for the promotion of distributed storage which could play an important
role in terms of flexibility provision. Therefore, the key sector for flexibility provision of the islands is
expected to be electricity consumption.
4.3.1. Analysis of Generation Flexibility
Based on the existing situation and the energy development plans for Favignana the main generation
technologies for the next years will be PVs and diesel generators. Similarly to the case of Evia, the PV units
are not dispatchable and, in addition no specific operating plans exist that foresee the use of PVs on the
island as flexibility resources. The diesel generators on the other hand are fully dispatchable and in the
scenario where they are used to support the system as back-up units to the RES of the island they may
present a high flexibility. This flexibility, however, should not be prioritised as opposed to other resources
because the ultimate objective of GIFT is to propose the reduction of GHG emissions caused by this
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technology. Last but not least, since no specific plans for development of WG or other RES exist, there
cannot be any other flexibility coming from this type of generation.
4.3.2. Analysis of Consumption Flexibility
The electricity consumption of the island can be a significant sector for the flexibility provision. As
mentioned in Section 3 a large part of electricity is dedicated to domestic use which can provide a
substantial amount of flexibility. In addition to the existing electricity consumers it is foreseen that soon a
large amount of thermal needs will be covered by heat pumps which can also provide a large amount of
flexibility and significantly contribute to the increased utilisation of RES energy with the subsequent
reduction of GHG emissions.
4.3.3. Analysis of Storage Flexibility
The most important flexibility provider in the case of Favignana is the consumers of the island with
emphasis on the electricity consumption. As the lion’s share of energy consumption regards transportation
based on petroleum products, a significant amount of flexibility with the subsequent reduction of GHG
emission could be achieved with the use of electro-mobility. Even though the energy development plans do
not specifically include this aspect, flexibility from EV batteries can be a very interesting case to be
considered in our analysis as it could provide a good motivator for the local stakeholders to revise their
development plans by emphasizing electro-mobility. Other than the flexibility of this storage sector, not
other sectors are foreseen to be developed in the near future.
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5. CONCLUSIONS AND NEXT STEPS
In this report a comprehensive analysis of the energy characteristics of the two follower islands is
presented. This analysis was conducted in order to understand the relevance of the two selected islands
with the GIFT approach. This relevance is of vital importance not only for the applicability of the GIFT
technological solutions but also for their sustainability. In order to address these two aspects (which in the
case of applicability two concrete targets are used: replicability and scalability) the analysis of the energy
characteristics for Evia, Greece and Favignana, Italy is carried out taking into account current status as well
as future development plans. Due to the complexity of the characteristics, especially in the case of Evia only
the most relevant aspects of the energy profiling were considered. Such aspects involved the RES potential
of the islands, namely solar and wind potential as the most predominant types of RES in Europe, the
existing portfolio of RES installed on the islands, the portfolio of other generation, in particular diesel or
CCGT generation which is strongly linked with the CO2 emissions of the islands, the characteristics of
electrical consumption as well as other energy needs such as heating, hot water etc. Also, other secondary
yet important aspects of the islands such as their electricity grid characteristics as well as existing
market/regulatory models were considered. With a view to sustainability of solutions an analysis of trends
has also been provided showing the possible evolution of RES installation and reforms in the market
landscape of the islands.
From the analysis of the data some concrete conclusions regarding the selection of Evia can be drawn:













Evia is an interesting case due to its size, diversity of generation and large potential of flexibility on
the consumers’ side.
Evia is equipped with a large amount of RES, in particular WGs with a lot more of them being
planned for the near future.
It is also equipped with a large-scale CCGT generator which adds complexity to the portfolio with
the introduction of CO2 emissions that should be reduced in the near future.
In addition the consumption portfolio of the island is very relevant to our project since a large
amount of electricity is used for industrial applications which can provide significant amounts of
virtual storage.
Also, on the domestic consumption side a large amount of energy (coming from electricity as well
as petroleum products) is used for heating and hot water needs both of which are important
flexibility providers.
The grid characteristics of the islands are also very interesting with an extensive transmission and
distribution grid in place. Although the exact characteristics of the MV/LV distribution system are
not known, a reference grid used by HEDNO to calculate the losses and behaviour of this part of the
grids is provided. This model can be used in our analysis to draw conclusions about the impact that
GIFT has on the grid itself in terms of congestion and other grid parameters.
The existing market model used on the island is highly relevant since in its core it uses the ENTSO-E
HEM-RM which is also the basis of GIFT’s VPS. However, as new developments are already
happening to the market model, these changes have been taken into account showing their
relevance to our project.
Last but not least, the energy development plans of the country, that are due to influence Evia as
well, include extensive use of EVs which in combination with energy communities will constitute
the main users of distributed storage systems, with the flexibility benefits that these can provide.

Overall, the selection of Evia as a follower island is not only relevant but also very interesting for addressing
the scalability as well as replicability of the GIFT solutions.
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Favignana on the other had presents relevance to out project from somehow different perspectives due to
different characteristics including the following:






The island is completely cut-off from the mainland system therefore balancing (self-consumption)
is a very crucial aspect.
The main source of electricity is a diesel generation power plant which results in increased CO2
emissions on the island.
The RES potential of the island in favourable for the development of additional RES plants,
especially PVs.
At the moment only a small number of PVs (or RES in general) are installed on the island.
Therefore, there are prospects for growth of these projects in the short term.
There is a significant number of buildings and residential consumers that could provide high
amounts of flexibility.

Overall, Favignana makes a good case regarding the replicability of GIFT.
It should be noted here that the methodology for data collection involved among others interactions with
the local stakeholders. These interactions also aimed to raise their awareness towards the project and
motivate their interest towards implementing the GIFT solutions in follow-up projects. Apart from these
communications, a significant amount of data regarding the islands was retrieved from various online
sources, including official data bases, technical reports, online tools etc. These resources provided a very
accurate representation of the islands characteristics. Whenever this was not possible, however,
reasonable approximations were used to describe the missing data with data as close to the real ones as a
possible. Therefore, this deliverable provides a sound basis for the following activities of scenarios
definition and simulation tests in the SRA.
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