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Electricity Generation 

Status of Remote Islands



INTRODUCTION - POSITION OF THE PROBLEM

ÅThe Aegean Archipelagos is a Greek -
European area of the SE
Mediterranean where several remote
islands are located .

ÅDespite the excellent wind and solar
potential of all these islands, their
electrification is covered by more than
28 (APS) of various sizes, starting
from 100 kW up to several MW . Until
now all these APS are operating using
remarkable quantities of diesel or
heavy oil .
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INTRODUCTION - POSITION OF THE PROBLEM

ÅThe corresponding marginal
production cost is extremely high,
exceeding 1500 ú/MWh in
certain small islands .

ÅThe average electricity production
cost for the entire Aegean Sea
area varies between 250 and
350 ú/MWh, being almost five
times higher than the
corresponding cost of the
mainland .
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PROPOSED CLEAN - GREEN SOLUTION
ÅIn the context of smart green islands

we propose since early 90 ôsto use
RES- based hybrid power stations
(mainly solar and wind) with energy
storage and demand side management
instead of oil - based APSs.

ÅWithout energy storage and hybrid
solutions the RES contribution cannot
exceed 20 %, mainly for local grid
stability issues.
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UNIWA (SEA & ENVIPRO Lab) 
proposed in 2013 a Hybrid Power 
Station solution for Tilos Island in the 
context of a Horizon 2020 projects, 
finally supported financially by EU.



The Island of Tilos



GENERAL INFO

Å Small scale, remote Aegean Island ; Belongs
to the island complex of the Dodecanese

Å Local population of ~ 500 people ; More
than doubles during the summer period

Å Peaceful island with environmentally -
friendly profile and culture

Å Medium - quality wind potential ï Average
wind speed in the order of 6 .5 - 7 m/sec

Å Excellent solar potential ; ~ 1750 kWh/m 2 .a



ELECTRICITY SUPPLY
Å Peak demand of Tilos close to 1 MW ; Annual

electricity demand of ~ 3 GWh

Å The island belongs to the Kos- Kalymnos
electricity system (~ 100 MW system)

Å Subsea interconnection with Kos through
Nisyros island ; Tilos last in line (mainly oil -
based supply : 85 % oil vs 15 % RES)

Å Occurrence of faults from time to time
causes power cuts that may last for tens of
minutes up to a few hours

Emergency diesel genset of 

PPC; Activated manually in 

the case of severe power cuts



TILOS Project



GENERAL INFO 

Å Framework : Horizon 2020

Å Call : Local / small - scale storage - LCE- 08 - 2014

Å Score/Ranking : 14 / 15 (1 st among 80 proposals)

Å Budget : 11  Ɵú of funding

Å Consortium : 13 partners / 7 European countries

Å Duration : 4 years (2 / 2015 - 2 / 2019 )

INDUTRIAL PARTNERS

1 FZSonick Energy Storage Solutions (IT)

2 Younicos AG (DE)

3 EUNICE Laboratories SA (EL)

4 EUROSOL P&M GmbH (DE)

UNIVERSITIES - RESEARCH CENTERS

5 Commissariat ¨ l' Energie Atomique et aux Energies Alternatives (FR) 

6 Instituto Tecnol·gico de Canarias S.A. (ES) 

7 Technological Educational Institute of Piraeus (EL) - ƥƧƠƦƢƠƜƥƦƚƥ

8 University of East Anglia ï Business School (UK)

9 Universite de Corse (FR)

10 Rheinisch - Westfaelische Technische Hochschule Aachen (DE)

11 Kungliga Technica Hogskolan (SE)

NATIONAL GRID OPERATOR

1 2 Hellenic Electricity Distribution Network Operator S .A. ( EL)

ENVIRONMENTAL ORGANIZATION (NGO)

13 World Wide Fund for Nature ïGreece (EL)



MAIN OBJECTIVES

Å Development of a Smart Microgrid on the island of Tilos

Å Development of a MW - scale Battery - based Island HPS

Å Roll - out of Smart Meters and DSM Panels

Å Development of an advanced Forecasting Platform

Å Development of a two - level Energy Management System

Å Achieve High RES Penetration & Energy Export s to Kos for Peak Shaving

Å Encounter Supply Security issues for Tilos island



Microgrid Main Components



MICROGRID CONFIGURATION



RES COMPONENTS INSTALLATION



BATTERIES TESTS



EQUIPMENT TRANSPORTATION



Livadia Village

Megalo Chorio Village

Livadia

Megalo Chorio

SMART METERS INSTALLATION



MEASUREMENTS & FORCASTING TOOLS



ENERGY MANAGEMENTS SYSTEM



HYBRID POWER STATION COMPLETE INSTALLATION



HPS ïWIND TURBINE

ÅOne of the main elements of the TILOS
Hybrid Power Station is the Enercon E- 53
wind turbine of 800 kW

Å Installed in July 2017 , the wind turbine is
located on the north side of the island, next
to the subsea cable junction

Å Annual energy yield of ~ 2 GWh (<30 % CF),
equal to ~ 65 % of Tilos island annual
electricity demand

Å Supports both energy autonomy of Tilos
and clean energy exports to the electricity
system of Kos



Å Small - scale PV power station of 160 kW p,
comprising of 592 solar panels of 270 Wp
each @30 degrees tilt angle

Å Located in the center of the island, between
the villages of Livadia and Megalo Chorio

Å Annual CF in the order of 19 %, expected to
contribute with ~ 265 MWh of clean energy
on an annual basis, which is close to 9 % of
Tilos island demand

ÅOffers a more ñdispatchable ò energy source
that allows for better regulation of the
overall Tilos system

HPS ï PV STATION


