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a b s t r a c t

The current paper reflects on the challenges faced by European islands with regards to electricity supply,

focusing on an island area of major interest, i.e. the Aegean Sea region. In this context, the main problems

related to the use of imported oil and the associated high electricity production costs are discussed,

together with the prospects of increased exploitation of Renewable Energy Sources (RES). For the latter

accomplishment, the main elements of an integrated energy solution are presented, comprising mature

RES technologies and more novel aspects, corresponding to energy storage, Demand Side Management

and intelligent Energy Management on the basis of advanced forecasting techniques. Moreover, insight

and preliminary operational evidence are provided with regards to the application of such an integrated

solution on the island of Tilos, in Greece, where the development and test-operation of a pilot smart

microgrid and Hybrid Power Station were recently completed, in the context of the TILOS Horizon 2020

Program.

© 2019 Published by Elsevier Ltd.

1. Introduction

According to official data [1], more than one tenth of the global

population, i.e. approximately 750 million people, lives in the

numerous islands of our planet. Globally, more than 85,000 islands

can be found around the globe, with approximately 13% of them

being inhabited. To this end, the Aegean Archipelagos, located in

the East Mediterranean Sea and comprising more than one thou-

sand islands and islets, suggests an area of increased interest with

regards to the investigation of island regions. At this point it should

be noted that the majority of these islands face severe infrastruc-

ture problems (e.g. extremely high electricity generation cost, sig-

nificant water deficit) [2,3] as well as limited transportation

connectivity with the mainland.

One of the major problems of these islands is the insufficient

electricity demand coverage, based mainly on oil products. Actu-

ally, up until recently the Aegean Archipelagos included 32

autonomous non-interconnected Electrical Power Systems (EPS) of

various sizes (Fig. (1)), on top of the two, relatively large non-

interconnected EPSs of Crete and Rhodes. In this context, the

scope of the current work is to analyze the problems and the

prospects of electricity generation in medium-small size islands

and propose an integrated solution as a combination of renewable

energy sources (RES) exploitation, appropriate energy storage

configurations and innovative Demand Side Management (DSM)

strategies.

2. Electricity production in Aegean Sea Islands

As already implied, non-interconnected islands of the Aegean

Archipelagos cover their needs using imported and heavy polluting

oil on the basis of outdated thermal power stations. In Fig. (2) one

may find the oil consumption of the local thermal power stations

(Crete and Rhodes excluded) for the last 25 years' period. As we can

see, 80% of the thermal power stations' electricity production is

based on heavy-oil, while the rest 20% is covered on the basis of

diesel oil consumption.

Moreover, the total oil consumption of the islands Autonomous

Power Stations (APSs) approaches 400ktn, i.e. more than 2% of the

national primary energy consumption. The result of this solution is

the degradation of the local environment on the basis of various air

pollutants [4,5], like total solid particles, sulfur and nitrogen oxides,

on top of the corresponding carbon dioxide emissions (i.e. almost

800gr per kWh of electricity produced). On the other hand, the
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electricity production cost (Fig. (3)) is quite high, approaching even

1000V/MWh in some specific cases [6]. More specifically the

electricity generation cost of the existing APSs is one order of

magnitude higher than the corresponding cost of the inter-

connected EPS (i.e. 300 vs 50V/kWhe).

At the same time, the current contribution of RES (mainly wind

and solar power) in Aegean Archipelagos islands is limited, since no

new wind parks have been erected during the last ten years

(Fig. (4)) and the only relevant activity is based on the installation of

small PV generators, Fig. (5). To this end the installed wind power in

the entire Aegean Archipelagos area (Crete and Rhodes excluded) is

in the order of 70 MW, while during the last years, several old wind

parks of PPC are decommissioned in order to be replaced by

modern wind turbines of approximately the same total rated power

per specific location.

Finally, since 2013, remarkable activity of new PV generators has

been encountered all over Greece, pushing the installed PV peak

power over 2750MWp. Unfortunately, only 45MWp of this capacity

is located in the Aegean Archipelagos area, reflecting the special

problems related with the extended application of solar-based

technologies in small remote electrical grids.

3. Problems and prospects of electricity generation

One of the major problems of the existing electrification solu-

tion in the Aegean Sea islands is the weak and poorly renovated

electrical grids, since, up to now, the electricity needs are hardly

covered by the existing outdated APSs, at very high fuel con-

sumption values, exceeding in many cases 250gr/kWhe [6]. In this

context the annual operational cost of these APSs approaches

800МV, excluding externalities. This cost is finally covered by the

Greek society via services of general interest, surcharging the

electricity consumption bills of final consumers all over Greece [7].

Another inherent problem of almost all islands is the significant

variation of the electrical energy demand, due to the respective

seasonal variation of the local population, Fig. (6). More specifically,

in most islands the summer population may increase by one order

of magnitude in relation to the local permanent oneliving on the

islands during the winter time [8]. This is more intense for small

and very small islands, as it can also be seen in Fig. (7), leading to a

dramatic variation of the daily peak power demand through the

year. For example, for the island of Tilos (permanent population of

approx. 500 people), the load demand varies between 180kWe and

900kWe, on the basis of detailed measurements recorded for the

last three years [9].

Fig. 1. The Aegean Sea Archipelagos APSs.
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Accordingly, due to the existing technical constraints [10,11],

RES penetration in the islands’ grids is quite limited. More precisely,

in order to avoid grid stability problems and minimize the impact of

the stochastic/variable production of wind and PV parks on the

operation of the existing diesel-electric generators, the instanta-

neous penetration of RES-based power stations should be less than

Fig. 2. Oil consumption in the APSs of Aegean Archipelagos islands.

Fig. 3. Electricity generation cost in Aegean Archipelagos islands.

Fig. 4. Wind parks in Aegean Archipelagos islands.
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a predefined percentage (e.g. 30%) of load demand, while the

technical minima of the thermal units should also be respected. The

result of this situation, persisting for the last twenty years, is that,

despite the excellent wind and solar potential of the area, RES

contribution hardly exceeds 15% on an annual basis, see also Fig. (8).

On top of this, the quality of the electrical energy offered in most

islands is not the one anticipated, while at the same time there are

serious problems of energy supply security due to reliability

problems of the existing outdated thermal power stations. In fact,

as one may see in Figure (7), although the island of Tilos is part of a

quite big and relatively new electrical grid, i.e. the Kos-Kalymnos

EPS, power interruptions are quite frequent. These power

shortage problems may last even for two weeks’ time in some

special cases, thus creating adverse conditions especially during the

summer (touristic) season.

On the other hand, the area of the Aegean Archipelagos pos-

sesses excellent wind potential (in several islands the average wind

speed exceeds 9 m/s at 30 m height) and high solar potential

(annual solar potential on horizontal plane between 1500 and

1850 kW h/m2), Fig. (9). The high quality of the local RES potential is

validated by the very high capacity factor values of early wind parks

(in the range of 35e45%), being however much lower during the

last years due to the excessive power curtailments [11], discour-

aging new wind power investments.

Although the idea of interconnecting the big islands with the

mainland electrical grid is under elaboration during the last thirty

years, this is not the case for the majority of small and most remote

islands due to the high investment cost required, the technical

constraints of the deep Aegean Archipelagos seabed and associated

environmental concerns. Up to now, interconnection works

implemented during the last two years concern the islands of Syros,

Paros and Mykonos, belonging to the island complex of Cyclades.

4. Integrated electricity solution for islands

In order to improve energy autonomy and energy supply secu-

rity of the various islands of the Aegean Archipelagos, and espe-

cially of the most remote and small-scale ones, an integrated

Fig. 5. PV parks in Aegean Archipelagos islands.

Fig. 6. Monthly electricity consumption variation in representative Aegean Archipelagos islands.

J.K. Kaldellis, D. Zafirakis / Renewable Energy 145 (2020) 2489e25022492



solution is proposed based on the exploitation of the available RES

(mainly wind and solar) potential in collaboration with the utili-

zation of an appropriate energy storage installation, as well as

additional smart-grid elements.

More precisely, for every island one should estimate the avail-

able wind/solar/biomass and geothermal potential. For this pur-

pose real world data are required, resulting -if possible- from long-

term on site measurements. In this context, one has the ability to

estimate the expected RES-based electricity generation “PRES” for

various configurations of wind “Pw” and photovoltaic parks “PPV”.

Besides that, the possibility of using the available geothermal

(mainly in Milos and Nisyros islands for the central Aegean Archi-

pelagos) or biomass potential may be also examined [12,13].

Accordingly, the corresponding load demand profile is analyzed,

using detailed measurements, even on a sec-interval basis, in order

to guarantee the local grid stability and also the satisfaction of high

priority loads in any case. Moreover, secondary priority loads as

well as deferrable loads should be identified. To this end, the

operational characteristics of the “in operation” thermal power

units and the existing interconnections used up to now to cover the

electricity demand should be analyzed in detail as well.

In order to support the electricity system balance and minimize

the fossil fuels consumption, a properly selected and sized energy

storage system is necessary [14e16]. Depending on the peak load

demand, the local characteristics of every island (e.g. topography,

land availability, etc.) and the degree of energy autonomy required

(or the desired maximum oil contribution in the island energy mix),

the energy storage technology is selected along with the specific

characteristics of the storage facility (i.e. input-output power,

charging/discharging rate, energy capacity, depth of discharge,

round trip efficiency, etc.).

Another important element for achieving improved electricity

Fig. 7. Load demand measurements for Tilos island.

Fig. 8. RES contribution in Aegean Archipelagos islands' electricity production.
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system balance is the introduction of DSM techniques that may be

used in collaboration with smart meters for major deferrable loads

[17,18]. On top of this, load management may also apply in the

residential sector, in the hotel sector and other major consumers of

the island. In this way, the load demand of the island may be

modified to better match the available RES production without

jeopardizing the living standards of the local population. In addi-

tion, introduction of electromobility could also contribute towards

this direction, with the local, relatively limited in range road net-

works, suggesting the ideal ground for a broad use of electric

vehicles.

Moreover, in order to improve the operation and also increase

the flexibility of the entire EPS while maximizing RES penetration,

introduction of forecasting methods and associated systems should

also be taken into account, such as, for example, with the devel-

opment of an advanced Forecasting Platform (FP) that is able to

provide reliable predictions of load demand, wind power and solar

power production several hours ahead [19e21]. A similar system

comprises one of the core elements of a High-Level Energy Man-

agement System and Centre, responsible for coordinating the

dispatch scheduling and operation of the different syb-systems of

such an integrated solution. To this end, on the basis of forecasting

signals one may improve the operation and dispatching of energy

storage while also informing end-users on the potential for demand

response, in favor of RES maximization and cost-optimality.

Finally, it is important to also mention at this stage that all of the

above steps require continuous education and interaction with the

local population [22]. In this context, one should be in close

collaboration with the local authorities respecting their priorities

and at the same time discuss and inform the local people for the

introduction of the new infrastructure and expected benefits.

5. Description of Tilos island solution

The proposed integrated energy solution described in the pre-

vious section has been developed and also tested on the small is-

land of Tilos, under the European Commission Horizon 2020 (Call

for Local/small-scale storage-LCE-08-2014) TILOS program. Tilos is

a small scale, remote Aegean Archipelagos island, nearby Rhodes

and Kos islands, belonging to the Dodecanese islands complex,

Fig. (10). The local population is approximately 500 people, which

even triples during the summer period, exceeding 1500 people

during August. At the same time, Tilos is a peaceful island with

environmentally-friendly profile since the island belongs 100% in

Natura, possessing mild Mediterranean climate.

In the context of the TILOS Horizon 2020 project, wind and solar

potential measuring stations have been installed in selected loca-

tions of the island. Due to the position of the island in relation to the

Minor Asia mainland, the local wind potential is not of very high

quality. Thus, after a detailed wind potential analysis, certain

candidate areas have been identified, with medium quality wind

potential (i.e. average wind speed in the order of 6e7 m/s), Fig. (11).

Actually, the area eventually selected in order to install a single

wind turbine was in the north-west tip of the island, presenting an

annual average wind speed at 60 m equal to 6.5 m/s, covering also

additional siting requirements that had to be taken into account.

On the other hand, the island possesses excellent solar potential

with sunny days all over the year, thus the measured annual solar

potential (Fig. (12)) at horizontal plane is approximately 1750kW h/

m2.a. It is important to mention that due to the low vegetation of

the island and the characteristics of the selected location for the PV

generator installation, there are almost zero shading problems,

while one has also the option to determine the optimum PV panels’

Fig. 9. Wind and solar potential in the Aegean Archipelagos area.
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orientation and tilt angle, maximizing the expected solar energy

production [23].

Considering the above, and after analyzing the international

wind turbines' market, the Enercon E-53 wind turbine was selected

[10] in order to support both energy autonomy of Tilos island and

clean energy exports to the electricity system of Kos. Actually this

was the smallest commercial wind turbine available in the market

(in order to be transported and installed on a small island with

limited infrastructure) and since this is a variable speed and vari-

able pitch control machine, it can also collaborate and support

weak island electrical grids. The wind turbine, with a nominal

power of 800 kW, has been installed on the north-west side of the

island (Plaka location, Fig. (13)), next to the junction of the subsea

cable coming from Kos, through Nisyros. To this end, using the

available meteorological data, the expected capacity factor [10] of

the machine is z 30%, and thus the corresponding annual energy

yield is approximately 2.1GWhe, equivalent to 70% of Tilos island

annual electricity demand.

Subsequently, the installed PV power station of 160kWp,

comprising of 592 solar panels of 270Wp each at 30� tilt angle, is

located in the center of the island, between the villages of Livadia

and Megalo Chorio, Fig. (13). On the basis of the available solar

potential measurements [23], the annual capacity factor is esti-

mated in the order of 19%, expected to contribute annually with

almost 280MWhe of clean energy, which is close to 10% of Tilos

island demand. It should be noted at this point that due to the more

predictable character of solar irradiance, the PV station offers a

more dispatchable energy source that allows for better regulation

of the overall Tilos system, supporting also the regular batteries

charging procedure.

As far as the existing EPS is concerned, the island belongs as

already seen to the Kos-Kalymnos microgrid, which is the biggest

one of the Aegean Archipelagos (excluding Crete and Rhodes), with

a peak load demand in the order of 100MW. As already mentioned,

the island is electrified by a subsea interconnection with Kos

through Nisyros island, Fig. (13). To this end, Tilos is the last island

in line, thus facing all possible problems related to the inter-

connector; see also vertical lines of Fig. (7). As it is obvious from the

real world data, frequent occurrence of faults cause power cuts that

could last from a few minutes to several hours. Actually, in January

2016, a severe damage of the subsea cable obliged the islanders to

withstand its loss for a consecutive period of 2 weeks. Fortunately,

an emergency diesel genset also exists on the island, which was

used in order to cover the local electricity demand during the given

period. At the time, operation of the local diesel genset was manual,

which, with the implementation of TILOS became automated

through interfacing the High-Level Energy Management System

and Centre, as it occurred with all different system components in

the course of the project.

Taking into consideration the energy demand of a typical day

along with the size of the island, an advanced Battery Energy

Storage System (BESS) has been selected [14e16] comprising new

designed NaNiCl2 batteries along with two 450kW (500kV A) in-

verters able to operate in stand-alone mode. This combination

represents a multifunctional configuration, for both island and

grid-connected applications. Actually, the BESS capacity is

Fig. 10. Tilos island location.
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Fig. 11. Wind potential measurements for Tilos island (hourly average wind speed values at 20, 28.5 and 30 m).

Fig. 12. Solar potential measurements for Tilos island.

Fig. 13. Tilos island interconnection with Kos island APS and location of main system installations on Tilos.
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2.88MW h (DoD¼ 80%), able to provide 12h of energy autonomy for

Tilos island without any other electricity source, while the nominal

power of the entire configuration is 800kWe, marginally lower than

the island peak load, with its installation point being on the

northern tip of the island, next to the subsea cable junction

(Fig. (13)).

The BESS together with the wind turbine and PV station of Tilos

comprise the first-ever fully-licensed and in operation battery-

based Hybrid Power Station (HPS) in Greece, considered as the

blueprint for the development of similar configurations in the rest

of Aegean Sea islands.

Moreover, in the context of the Tilos Horizon 2020 program, two

power meters have been installed in order to measure the total

island load demand as well as the load demand of the Livadia

village, being also the harbor of the island and attracting the major

touristic activity during the summer period. According to detailed

measurements available, the peak load demand of the entire island

is approximately 900kWe and the corresponding peak load demand

of Livadia community is 650kWe, while the total annual electricity

demand of Tilos is almost 3GWhe.

In an attempt to rationalize the load demand of the island and

support clean-green energy operation, over 100 smart-meters were

installed, mainly in residential consumers and in the eight pumping

stations of the island, offering the potential to manage 15e20% of

the peak load demand of the island. These smart-meters are sup-

ported and controlled by the TILOS Smart Metering & DSM

Microgrid Platform (i.e. a hardware-software platform) introducing

advanced metering and control of both facility-level and individual

end-consumer loads. All the information is collected via Wi-Fi

communication at two central collection points and is then used

to feed the High-Level Energy Management System and Centre of

the island. At the same time, control is also possible at the end-user

level, with Tilos consumers being able to manage their loads also

remotely, through the use of a dedicated tablet communicating

with the respective DSM board. To this end, the relevant interfaces

for end-users and at the Energy Management Centre level are given

in Fig. (14).

Next, the High-Level Energy Management System and Centre

was installed in the same area where the backup diesel genset is

located, monitoring the operation of all different components of the

local microgrid and being able to produce the respective dispatch

schedule on the basis also of forecasting results provided by an

advanced FP [24e26]. In this respect, the advanced FP that has been

developed is able to provide reliable predictions of load demand,

wind power and solar power production (Fig. (15)). The specific

variables are independently predicted through a set of forecasting

models that estimate deterministic and probabilistic results with

different time horizons, covering the entire band of dispatch

scheduling (e.g. from 10 min up to 48 h ahead) and time resolutions

(e.g. min,10-min, hourly and daily), which is also fully adjustable, in

accordance with the requirements of any given island microgrid.

The forecasting models embedded in the platform have been

Fig. 14. The DSM board and tablet and user interfaces of end-users (upper) and of the High-Level Energy Management Centre (lower).
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developed with the three Machine Learning methods that best

represent the state of the art in energy prediction, i.e. Artificial

Neural Networks, Support Vector Regression and Random Forest

[14]. At the same time however, the FP presents advanced features,

the main one being the capacity to support the implementation of

new forecasting models independently of the forecasting method

used. In addition, different ensemble models are also embedded,

combining individual models and allowing for the production of

improved forecasting results. Using a job scheduler, every model is

automatically executed on the basis of its own regular timetable

according to the given requirements, feeding the Energy Manage-

ment System in order to produce the different dispatch cycles (day-

ahead, intra-day and short-term dispatch). At this stage it is

important to repeat that the Energy Management System also in-

terfaces the local diesel genset, allowing in this way for its use in

the case of islanded operation, such as with the recovery from a

black-out in order to support black-starting of Tilos.

Synthesizing the above described aspects, the integrated TILOS

solution is next depicted in Fig. (16), including also the element of

electric vehicles, supported by the installation and commissioning

of the first-ever solar based EV charging station in a Greek island in

January 2019 [27]. In this context, the developed infrastructure

allows for the operation of Tilos under increased shares of local RES

power generation, both in island mode, and in interconnection with

the EPS of Kos and Kalymnos, where the HPS of Tilos is also able to

export guaranteed energy amounts of clean power generation.

6. Indicative demonstration stage results

The integrated TILOS solution was demonstrated in 2018 and

2019, allowing at the same time the conduction of different tests

from the stage of the various components’ commissioning to the

stage of system operation. To this end, indicative results of the

demonstration stage are currently provided in order to illustrate

the potential of the developed solution to both provide increased

energy autonomy and encounter security of supply issues in an

effective manner.

In more detail, long-term operational results of the HPS gener-

ation against the respective load demand of the island of Tilos are

given in Fig. (17) (from September 2018 to January 2019) on an

hourly basis, underlining that during that period the HPS adopted

standardized production profiles set from the local DSO. This, on

the one hand limited the actual output of the station and on the

other did not allow for the adoption of a load-following production

pattern.

As a result, there is a mismatch noted between the appearing

load demand and the station power generation which leads to

either excess power, forwarded to the system of Kos and Kalymnos,

or to periods of deficit, covered through energy imports from the

system of Kos and Kalymnos. On the other hand, it becomes clear,

that even under a non-load following pattern and with a limited

output, the HPS is able to cover the greatest share of the local

consumption (e.g. 55% coverage for November and ~90% for

December), validating the expectation for annual RES shares that

can exceed 70%. Further testing carried out in January 2019 con-

cerned the adoption of different production profiles such as load-

following, RES-following and load-following plus guaranteed ex-

ports to the system of Kos and Kalymnos. Indicative results from a

load-following test are provided to this end in Figs. (18) and (19),

where, by using day-ahead forecasting signals for Tilos load de-

mand, the HPS production profile was scheduled accordingly

(Fig. (18)), with the final energy balance at the island level,

including imports from and exports to the Kos and Kalymnos sys-

tem, also given in Fig. (19).

Finally, in Fig. (20), results of a black-out recovery test are

illustrated. In this context, an artificial black-out was caused for

experimental purposes on the 31st of January 2019, by dis-

connecting the island of Tilos from the Kos subsea cable. Recovery

was immediate through a sequence of actions undertaken by the

High-Level Energy Management System, which, by using the diesel

Fig. 15. User interface of the advanced forecasting platform.
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Fig. 17. Long-term operational data of the TILOS HPS vs Tilos island load demand.

Fig. 16. The integrated TILOS solution.
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genset black-started the island, soon after handing over the greatest

part of the local demand to the HPS and achieving instantaneous

RES penetration that even exceeded 80%.

7. Discussion

Based on the recorded experience from the implementation of

TILOS project and the results obtained from the project demon-

stration stage, costs and benefits of the proposed solution are

currently elaborated on the basis of a qualitative approach.

To this end, and focusing on the core element of the integrated

solution, i.e. the Tilos HPS, costs of the proposed solution refer to

capital, maintenance and balance of system costs, which, by much

depending on maintenance needs, the specifics of each island case

(e.g. logistics and existing infrastructure, electricity system satu-

ration), the technologies employed, the system scale, the RES

shares achieved, the equivalent oil savings and the respective oil-

based power generation cost, altogether produce a levelized cost

of energy that normally ranges in the area of 200e250V/MWh. This

suggests that similar hybrid solutions are already competitive in

economic terms for the majority of small and medium-scale Aegean

Sea islands, with the anticipated cost reduction of battery storage

further encouraging the development of the specific sector, espe-

cially in the most remote and smaller scale island regions.

At the same time, environmental costs and externalities of the

proposed solution are considered to be minimal, with the respec-

tive footprint assumed to be negligible, provided that sizing and

installation principles adopted do take into account the actual en-

ergy needs of the island and the special environmental character-

istics of the local ecosystems. This can be ensured at large with the

use also of fully recyclable battery equipment, such as with the case

of Tilos batteries.

On the social front, acceptance of similar solutions from the local

habitants of islands reflects upon various aspects such as the level

Fig. 19. Adoption of load-following profile: Ex-ante energy balance at the island level.

Fig. 18. Adoption of load-following profile: Day-ahead load demand predictions and set point order for the HPS power generation (a) and ex-ante energy balance at the island level

(b).
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of harmonization with the local landscape or the level of its

disturbance from the introduction of RES and storage facilities, the

potential for the development of new economic activities (e.g.

green tourism), the identification of security of supply benefits

down to the level of individual end-users, the desire of local com-

munities to cooperate and form their own, local schemes for the

development and operation of similar energy configurations, and

the positive spill-over effect that may derive from the advance-

ments noted in neighboring island regions. The latter aspect was

designated during the implementation of TILOS through the con-

duction of two public polls that captured approximately all Aegean

Sea islands while producing the finding that 75% of islanders would

embrace the development of local solutions that are similar to the

one of Tilos.

Acknowledging the above and taking also into consideration the

broader infrastructure, not just limited to an HPS but also including

DSM and advanced energy management elements, the local

ecosystem gains remarkably in terms of flexibility and security of

supply. This also allows for new opportunities to emerge, as with

the incorporation of additional vectors and the further smartening

of other networks as well (e.g. for water and transportation) under

the application of a holistic approach that aims to maximize the

benefits of local scale clean power generation.

8. Conclusions and proposals

The majority of islands, and especially small ones, face signifi-

cant infrastructure problems, most of them related with insuffi-

cient and low quality power supply at extremely high cost. The

Aegean Archipelagos is a typical example of several islands of

various sizes that face similar problems. In this context, an inte-

grated, innovative electricity generation solution is proposed for

the small-medium islands, based on the exploitation of the local

renewable potential, the installation of an appropriate BESS and the

adoption of DSM and advanced energy management techniques. As

a first pioneer example of this innovative solution, the island of

Tilos has been selected and was currently presented.

On top of the several legislative issues solved concerning the

licensing of the first battery-based HPS (wind & solar) in Greece,

the implementation of the specific integrated solution put forward

the development and installation of two prototypes (i.e. the TILOS

BESS and the TILOS Smart Meter & DSM panel) in order to support

the wind and solar based electricity generation and to promote the

safe operation of smart island microgrids.

Concluding, the Tilos paradigm is the first real world example of

an island based on RES and energy storage, with the active

engagement also of the local population through the development

of an integrated DSM network. The long-term reliable operation of

the Tilos island microgrid now stands as the main challenge for the

replication of the solution in the vast majority of the Aegean

Archipelagos islands.
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