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©KYTHNOS ISLAND, GREECE

Located in the northwest Cyclades and
although just a couple of hours away
from Athens, Kythnos is among the so-
called "calmer” Greek islands, offering
imited tourism facilities and services
targeting, at least until recently, mainly
Greek visitors.

Permanent population: 1608

Area: 99.4 km? , ,
Electrical system: Non-interconnected

Distance from the mainland: 2hrs by boat .
Main economic activities: tourism, construction Peak demand: 2./MW
, L ’ ’ ’ Thermal station: 5.2MW total capacity
farming, fishing Fuel: Diesel
AVC: 212€/MWh
RES share: 268 kW PV, 665 kW Wind (out of order)
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Moreover, Kythnos
since early 80’s has
been a frontrunner
island living lab in
the field of
renewable energy
production and
management in
insular energy
system conditions




1st wind farm in Europe (5 x 20kW)

The Living Lab story ., ‘
1983

PV system 100kW with
battery storage 400kWh

1989 —

New wind turbines (5 x 33kW)

1992

New PV inverters

1998 —

Installation of an additional
wind turbine Vestas 500kW

2000

Operation of a fully
automated system

2001 —

Establishment of the off-grid

Gaidouromandra microgrid 2016 ; .
Lo~ = ” /\
Launch of the WiseGRID u_jlﬁ@[z_"_ﬁj

2018 — project

WT repower (still on progress)
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Building momentum and support | may 2016
Visit of the European Economic and Social Committee




Building momentum and support | september 2016
European Economic and Social Committee “Smart Islands” report

Presentation of the islands
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Horizon 2020 WiseGRID
November 2016
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Local meetings | 4-8 June 2017
EU meeting on smart grids
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Local meetings | 9 June 2017
Sustainable tourism in Kythnos
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Participatory planning activities
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The Smart Islands Initiative

SMART
ISLANDS
INITIATIVE

The Smart Islands Initiative is a bottom-

up effort of European island authorities 9

and communities which seeks o 9

communicate the significant potential ?

of islands to function as laboratories for
technological, social, environmental,
economic and political innovation

through the uptake of Island Quadruple Q

Helix Ecosystem:s.




The Smart Islands Initiative | An integrated approach

ENERGY TRANSPORT WATER WASTE
E ( @
GOVERNANCE ICT ECONOMY
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Smart Islands Declaration
EU Parliament, March 2017

Smiarnt Islands
Dieclaration

New pathways for

European Islands

to create smart,
inclusive and thriving
island societies for
an innovative and
sustainable Europe

\ﬁk

We want to become smart, inclusive and thriving societies and to this end we will:

1. Take action to mitigate and adapt to climate action and build resilience at local level

2. Trigger the uptake of smart technologies to ensure the optimal management and use of our resources
and infrastructures

3. Move away from fossil fuels by tapping our significant renewables and energy efficiency potential
4. Introduce sustainable island mobility including electric mobility

5. Reduce water scarcity by applying non-conventional and smart water resources management
6. Become zero-waste territories by moving to a circular economy
7. Preserve our distinctive natural and cultural capital

8. Diversify our economies by exploiting the intrinsic characteristics of our islands to create new and innova-
tive jobs locally

9. Strengthen social inclusion, education and citizens' empowerment

10. Encourage the shift towards alternative, yearlong, sustainable and responsible tourism

L



Application for financing of the “Kythnos Smart Island” project
July 2017

KYONOS
SMARTISLAND

Project duration: 3.5years
Project budget: 8M€

Implemented by:

SN
°"*; .":‘é i
A 5;“ L ;: >
Q3 3 [
D I N I National Technical
Network of Sustainable Greek Islands

" University of Athens

SI E M E N S The project is funded by Siemens in the framework of the Settlement
Agreement between the Hellenic Republic and Siemens.



Innovative solutions for the
efficient upgrade & smart
management of

local infrastructures

Kythnos returns as a living lab,
where clean energy and smart
grids enable the efficient
management of water, waste and
mobility

]

ENERGY &
SMART GRIDS

®

WASTE
MANAGEMENT

STREET
LIGHTING

£ o

TRANSPORT &
MOBILITY

©

WATER
MANAGEMENT

fe

BUILDINGS & PUBLIC SPACE
RETROFITTING
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ENERGY &
SMART GRIDS

Acceleration of the clean energy
transition through multiple applications,
such as demand side management,
integration of storage in the distribution
network, research on a local microgrid
and extensive sector coupling.

KY@HNOS
SMARTISLANMD
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2001: The establishment of the microgrid
EU funded project:

-PV-MODE, JOR3-CT98-0244 and

-MORE, JOR3CT98-0215

= LV microgrid with PVs, batteries and diesel generator
= 12 summer houses
" Loads: lighting, fridge, water pump and small appliance




Infrastructure fatigue and malfunctioning




Repower | diesel generator replacement (22kVA)




Operation | monitoring and informing

b R Dear all, currently we are monitoring very high electricity

Ka'm\fq)\wan O0TO OUOTNUA UE .
L B consumption at the system and as a result the state of charge of
Taxbtata. MPoKEWEVOL va pnv

oBgeL To cboTUa, oo the batteries is dropping rapidly. To avoid shut down of the

TIAPAKAAOULE VA ATtopUYETE TNV

e system please avoid for the next two hours using electricity for
anapaitnTov GWTIoUOL yla TO . . . .

B any need beyond your fridges and the essential lighting.

oag, Metpog MapKoTIOUAOG,

AAONH.

T e At your availability, Petros Markopoulos, DAFNI

$GOPTIONG TWV UIATAPLWY ivat
KOl OTILEPQ OXETIKA XAUNAA.
IMPOKELEVOL TO TUCTNHA Va
avtameEEABEL ETITUXWG OTIWG
Kal X6eg, 0ag TapakaloUuE va
TIEPLOPIOETE TNV KATAVAAWON
PEVUATOG OTA ATTOAUTWS
amapaitnta goptia. I
SLbeon oag, Metpog
Mapkortouhog, AAONH.
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ing the BESS (90kWh

Repower | replac




Testing | installation of small pilot WT (3 kW

RE-EMPOWERED

Renewable Energy EMPOWERINng
European & InDian Communities



Upgrade | installation of 1,5km. fiber optics
5 T




Upgrade | smart meters installation




Repower | replacement of PVs (18kW) and inverters







TRANSPORT &
MOBILITY

Decarbonize the island’s fransport
sector through the uptake of
electromobility on land and sea
transportation.

KY@HNOS
SMARTISLANMD




Installation of 9 publicly available EV charging stations




Installation of 9 publicly available EV charging stations

KY@HNOS
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Installation of 10 EV charging stations in hotels & restaurants

KYONOS
SMART
BUSINESS
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An extensive EV charging station network
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Elecirification of municipal fleet
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Electrification of municipal flee
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Smart street lighting system




New eleciricity and water supply berth pillars




EV chargers installed in hotels and publicly accessible points
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BUILDINGS &
PUBLIC SPACE
RETROFITTING

Energy upgrade of municipal buildings into
Nearly Zero Energy Buildings and sustainable
regeneration of public space
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Upgrade of the HVAC systems in Highschool building

KY@HNOS
SMARTISLANMD
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PV & BESS installation in public buildings

* 3 PV systems

* Total capacity 25 kW

* BESS storage capacity 30 kWh
e Zero injection to the grid
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Merichas square
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Merichas square
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Merichas square
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Dryopida entrance path
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Dryopida entrance path
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STREET
LIGHTING

Energy upgrade and smartening of the
island’s street lighting network, while
improving visual comfort and minimizing
lighting pollution

KYG@HMOS
SMARTISLAND
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Preparatory actions
Inventory of current situation
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Preparatory actions
Participatory planning workshop —July 2019




Preparatory actions
Round table meeting with technology providers




Pilot demonstrative installations | March 2021
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Choice of the adequate high-quality
luminaires:

* Protected from grid instability

e Resistance to island weather conditions

 Compliance with the aesthetics of traditional
Settlements | Sireringin i mint (D ggnmns 2424

Moreover:

v’ Redesign and analysis of the street lighting

v Development of new luminaire sections

v Adaptation of luminaires height and installation of new
of luminaires in the settlements




Lighting studies




3 types of street lights




Replacing street lighting




Replacing sireet lighting
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WATER
MANAGEMENT

Demonstrate the intfegrated water
resource management at island scale,
while reducing the water production cost
and water losses at the distribution
system.
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Avantuén oAokAnpwpevou Mevikou Zxediov Yépevonc (Masterplan) Aquou KuBvou
AvaAuon kat aEtoAoynon tThS UPLOTAMEVNC KATAOTAONC TOU USPEVUTIKOU OUCTAUOTOC

" Newxwplkn kataypadn tov diktvou LOpeUONC

= Artotuniwon vPplotapevwy vtodopwyv Udpevong

= AvaAuon etnoLac {ntnong udaToc yla To cUVOAO TOU VNOLOU KoL VAL OLKLOLLO

= YItoAoyLopocg tTng emoxtakne {ntnonc (Bepvn mepiodoc) ava owkiopo Baoet
SedOUEVWV TNAEUETPLKOU CUCTAUATOC OTLC ONMUOTLKEC HEEAUEVEC

= MoLoTLKN avAaAuon UTTOYELWV UOATWV

" YOaTLkO LoolUylo yLot To cUVOAO TOU vnolou Kol ava uOpoAoyLKn Aekavn



Interventions

" |Installation of desalination plants

= Upgrade of the water distribution
network to reduce losses

" Development of small dams to
enhance aquifer

= Upgrade of existing wastewater
treatment plant






Installation of desalination plants to purify high-salinity
underground water at Merichas port

Capacity: 200m3/d

Seasonal use of a municipal
water drill in addition to the
existing desalination




Installation of desalination plants to purify high-salinity underground
water at Merichas port







New water distribution network

Pipeline ®110 PE100, PN16, 1350 m

Connecting the water storage reservoirs
at an altitude of 60m. and ending at the
coastline of the settlement at 1,6m.

Increasing the quality of water at
the tap!




Installation of desalination plants to purify high-salinity underground
water at the remote settlement of Agios Dimitrios

Capacity: 60m3/d




Installation of seawater desalination plant to supply the Loutra port

Capacity: 200m3/d
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Aquifer enrichment through the development of small dams | Water
Storage







Enhancement of wastewater
treatment plant

= Short term solution
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WASTE
MANAGEMENT

Demonstrate the potential to transform an
island into a zero-waste area, while
maximizing valorization of waste and
minimizing environmental impact
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Door-to-door collection benefits

= Tackle peak waste production
= Avoid overfilled waste bins on the roads

= Reduce transfer of waste from business
staff to the bins

= Keep the settlements clean

= High separation percentage of recycled
waste




Door-to-door recycling waste collection from businesses
Kythnos Smart Business




Door-2-door collection with LEV
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Short-term storage points
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CARDBOARD RECYCLING
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Pressing and packaging




Delivery to the mainland recycling centres










ANAKYKAQIH
NMAALTIKON MINOYKAAION
& XAPTIOY

2 NOEMBPIOY 2022

F'YMNAZIO ME A.T. MEPIXA
AHMOTIKO IXOAEIO KYONOY,




KYONOS
SMARTISLAND







4 KYONOS

o -

PEROR pp
dy

A
Lyn




o it iy o %
. -3 S s s e

B
R e e

. ol




Bulky & Green Waste Management
Quantity and quality measurements




Collection & transfer | mattresses




Collection & transfer | Electrical appliances
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Collection & transfer | Bulky metal




Collection & transfer | Wood
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Equipment

Separation
Storage

Loading

Volume reduction
Working space
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KYONOS

SMARTISLAND )
Follow! Like! Share!

~ hn ®

@KythnosSmartisland

@kythnossmartislandproject
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