NOAYTEXNEIO KPHTHEZ AI(XOUVOpI(XKﬁ ZUVSpY(XO'i(X Yix Thv

3XOAH XHMIKQN MHXANIKQN KAI

MHXANIKQN MEPIBAAAONTOS E(p(xpl,jovﬁ O(XA(XO'OIOU X(DpOT(XEIKOl']

EPTAZTHPIO ANANEQZIMQN KAl

BIOZIMQN ENEPMEIAKQN SYSTHMATON eralqo-“oﬁ’ 21 ¢8Bpoquiou 2023

Biwoipn Xwpo8£Tnon 6A&OCIWV MAPKWYV
XIOAIKAC EVEPYEIOG

Ocoxdpng ToouTo0G

Ka®nyntrig-4/ving Epyaompiou
Avovewolpwy Kol Biooipwy Evepyeiokwv ZuoTnu&rov

Epyaotriplo Avavewoipwyv &

Buwoluwv Evepyelakwv ZuotnUatwy
(#resel_tuc)

... Epya o€ g€€Aién

MOAYTEXNEIO KPHTHZ
YXOAH XHMIKQN MHXANIKQN KAI
MHXANIKQN MEPIBAAAONTOZ
EPFAXTHPIO ANANEQXIMQN KAI
BIQZIMQN ENEPTEIAKQN ZYZTHMATQN




interreg E

EAAASa-KOToe CROSS-COASTAL-NET

S A AvanTuEn Aixouvopiakol AikTdou MpowOnong
Aci1popou Napéakriou Toupiouos

o p— >
CROSS-COASTAL-NET

EnigeAnTripio
Xaviwv

GUVTOVIOTHG

Pafos Chamber of S — TSXVO)\OVIKd
Commerce & Industry ][ Havenlﬁtr']plo

Epnopiké & Biopnxaviké B
EmpeAntipto Ndgpou AHMOIKIZEAMOY KUT[pOU

_ KOINOTIKO
? IYMBOVYAIO INNIAZ

TECHNICAL UNIVERSITY OF CRETE
)l SCHOOL OF CHEMICAL AND

/' ENVIRONMENTAL ENGINEERING
RENEWABLE AND SUSTAINABLE ENERGY
SYSTEMS LABORATORY

Co-creation of a simplified SUMP in small cities-City lab @Platanias
ReSEL TUC national coordinator -H2020 SUMP PLUS

Cross-sectoral links
Tourism, education

Fidailias, an Wspirauonar piace
‘where residents and visitors
feel like home!

Simplified analytical tools
Spatial Accessibility Analysis, tools to
test scenarios

.8
Governance and

capacity building

Unite different levels of government and
public, private and civil organisations

Transition pathways
Guidance for cities to develop policy
pathways to achieve long-term vision

TECHNICAL UNIVERSITY OF CRETE
SCHOOL OF CHEMICAL AND
ENVIRONMENTAL ENGINEERING
RENEWABLE AND SUSTAINABLE ENERGY
SYSTEMS LABORATORY

CIVITAS EEtw

SUMP-PILIS

Sustainable and smart mobility for all




COMPOSE PLUS Partnership
[ Participating countries in COMPOSE & COMPOSE PLUS Projects

. Interreg H

/Vediterranean

@ COMPOSE PLUS

COMPOSE PLUS partners
(acting as "Givers")
COMPOSE PLUS partners

Slovene Chamber of (acting as "Receivers")

" - 5 =4 Agriculture and
LR T EmED Forestry - Institute of y Deveicpmont Agsicy
of Una-Sana Canton

Municipalities and 5
Agriculture and REAN;
¢ Club gricultu ‘y ) Y/ Binaé (RAUSK)

MountaiAuthonties Forestry Maribor (KGZS
§
Entrepreneurship Center 5
Djakovo Ltd.
I,

L O = Kyoto Clu.b - Institute Maribor) \
CONSORTIUM "  Entrepreneurship £ Gentral Union of
“ / Center Djakovo g unicipalities of £ Network of the Insular
A7

(UNCEM Lazio)
Association of
winegrowers of g:m%:g"o HEL(GE D]ak?vo) Greece (KEDE) | Chambers of Commerce
the Municipality = and Industry of the
of Palmela . European Union

& (INSULEUR)

(AVIPE)
g |, ‘TECHNICAL UNIVERSITY OF CRETE (TUC)
g\, W NSNS BT

Technical University of Crete,
School of Environmental
I’ < Engineering (RESEL-TUC)

@ Assodjazzioni
Kunsilli Lokali
Assocjazzjoni
tal-Kunsilli Lokali -

Local Council'fs
Association (LCA)

Interreg

/Wediterranean
@ COMPOSE PLUS

d by RESELIUC.
Created with mapchartnet

TECHNICAL UNIVERSITY OF CRETE
SCHOOL OF CHEMICAL AND
ENVIRONMENTAL ENGINEERING
RENEWABLE AND SUSTAINABLE ENERGY
SYSTEMS LABORATORY

COMPOSE Toolbox - Library of resources for each step

C» wms WO CTTMTIO CASSTUME  MSOURIS  ABOUTCOM

N Design tools
and databases

RES or EE measures planning

@}

Local entrgy plareig e
3 o s Achon Greop. > Powars Colculator
2 commaszenpan ~

2 8500 T8 e pleing

TECHNICAL UNIVERSITY OF CRETE
SCHOOL OF CHEMICAL AND
ENVIRONMENTAL ENGINEERING
RENEWABLE AND SUSTAINABLE ENERGY
SYSTEMS LABORATORY

Interreg

/Vediterranean __ =
@ COMPOSE PLUS




GREEN PORTS

MEPIAIO THE NAYTIAIAL ITIZ EKNOMNMNEE
AEPIQON ©EPMOKHMIOY
Ze oxéon PE TIC EXMOPNES TWV EVPWNATKGV PEOWV HETAPOPLG

i s f
& . | Dapayer ‘P
& apoor prar—_
| ewtoymac a wul
= I!W-ntu- %
e db | 82
—
[ ol Lo 1

. OAAIOOIES PETAPOPES
I Acpopcragopic
B obixic WETAPOPEC

.7 EXATORHUPIa TOVOL

16 ATAAT EYPONAIKT NN TROTHIAT 2001 FEA

TECHNICAL UNIVERSITY OF CRETE
SCHOOL OF CHEMIGAL AND
ENVIRONMENTAL ENGINEERING
RENEWABLE AND SUSTAINABLE ENERGY
SYSTEMS LABORATORY

SusTainablE siting of offshore wind Parks. APplication
in Crete (STEP - AP)

BI®OOIHUN XWPOOETNON UNEPAKTIOV AIOAIKOV NAPKWV.
E@appoyn otnv KpAtn

TECHNICAL UNIVERSITY OF CRETE
SCHOOL OF CHEMIGAL AND
ENVIRONMENTAL ENGINEERING
RENEWABLE AND SUSTAINABLE ENERGY
SYSTEMS LABORATORY

REGION OF CIeTe
IIEPIOEPEIA KPNTNS

o
PATING TANEN




iversidad AR . .
mm" Fa £%%  European University
on REsponsible

Consumption

o MY And PROduction

NERSTATEAD
PETROSANI
g EURECA-PRO

.I. HOCHSCHULE Silesian University
AN MITWHDA of Technology

1 RESPONSIBLE QUALITY
UNIVERSITE GONSUMPTION EDUCATION

DE LORRAINE ANDPRODUCTION

EURECA-PRO

RESEARCH & INNOVATION

Eupwrnaikn Mpaovn
2uudwvia kal Balaoola

QLLOALKQOL TTAPKQL

MOAYTEXNEIO KPHTHZ
2ZXOAH XHMIKQN MHXANIKQN KAI
MHXANIKQN MEPIBAAAONTOZX
EPFAZTHPIO ANANEQZIMQN KAI
BIQZIMON ENEPIEIAKQN XYXTHMATON




1. Introduction

»The European Green Deal, roadmap for decarbonisation and
mitigation of climate change.

» Recognition of optimal marine areas for installation of Offshore
Wind Farms (based on multi-criteria).

» Greece disposes an installed capacity of onshore wind energy,
surpassing the 3.5 GW (Hellenic Wind Energy Association, 2019).

> Avoidance of land use conflicts.

»The under-construction electric interconnectivity of the island
with continental Greece could offer multiple opportunities for the
penetration of RE installations.

TECHNICAL UNIVERSITY OF CRETE

SCHOOL OF CHEMICAL AND

' ENVIRONMENTAL ENGINEERING
RENEWABLE AND SUSTAINABLE ENERGY
SYSTEMS LABORATORY

Offshore wind — Status Worldwide

Installed Capacity (GW)

001 2002 2003 2004 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 202
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Source: REGlobal,
Figure 2: Cumulative offshore wind capacity installed https://reglobal.co/the-role-of-
offshore-renewables-in-the-global-

energy-transition/.

worldwide 2000-2020.

» 1st offshore wind farm in 2002, Denmark, 160 MW.

» Overall installed capacity of offshore wind 34 GW, end 2020, (10-fold increase from 2010).

» Largest offshore wind farm is the UK’s Hornsea 1, 1.12 GW.

» Belgium, China, Denmark, Germany and the UK, leading countries in offshore energy market.

»90% of the global installed offshore capacity is commissioned in the North Sea and Atlantic
Ocean.

TECHNICAL UNIVERSITY OF CRETE
SCHOOL OF CHEMICAL AND
ENVIRONMENTAL ENGINEERING
RENEWABLE AND SUSTAINABLE ENERGY
SYSTEMS LABORATORY




Offshore wind — Status in Europe

NUMBER OF CUMULATIVE NUMBER OF CAPACITY
COUNTRY WIND FARMS CAPACITY TURBINES CONNECTED
CONNECTED* (Mw) CONNECTED  IN 2020 (MW)
UK 40 10,428 2,294 483
Germany 29 7,689 1,501 219
Netheriands 3 2,611 537 1,493
Belgium 11 2,261 399 706
Denmark 14 1,703 559 0
Sweden 5 192 80 0
Finfand 3 71 19 0
Ireland 1 25 7 0
Portugal 1 25 3 17
Spain’ 1 5 1 o
Porway 1 2 1 1]
France 1 2 1 0
Total 116 25,014 5,402 2,918

Table 1: Overview of grid-connected offshore wind power projects at the
end of 2020.
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ENVIRONMENTAL ENGINEERING
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SYSTEMS LABORATORY

Offshore wind — Status in Europe
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Figure 3: OWFs iN
Europe.

Source: Wind Europe,
https://windeurope.org/.
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Offshore wind — Status in Europe

Eoliennes
Flotantes de 285 Semi-sub 3 V164-9.5 MW 2022
Groix
EFGL 30 Semi-sub 3 V164-10.0 MW 2023
EclMed 30 barze 3 V164-10.0 MW 2023
Provence § .
g 5 TP 3 SWT-8.4-154 DD 2023
Hywind .
- el 88 Spar 11 SWT8.0-154 DD 2022
_ Kincardine 50 Semi-sub 5 V164-0.6 MW 2021

Source: Wind Europe, https://windeurope.org/.

TECHNICAL UNIVERSITY OF CRETE
SCHOOL OF CHEMICAL AND

o/ ENVIRONMENTAL ENGINEERING
RENEWABLE AND SUSTAINABLE ENERGY
SYSTEMS LABORATORY

Table 2: Floating wind farms coming
online in the next three years.
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ZHTHZH HA. ENEPTEIAZ 2THN KPHTH 2021 AEAAHE

ENEPFEIA ANE (MWHh) 605,451

ENEPTEIA ZYMBATIKQN MONAAQN 2,067,127
WAD)

Méoo NAnpeg Kootog NMNapaywyng 225.36
TupBatikwv Movadwv (€/MWh)
Méoo MetafAnto Kootog Mapaywyng 148.83
ZupBatikwv Movadwv (€/MWh)

29.3% Sieioduon ANE otnv Kpntn
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online tool (interactive map with dynamic data libraries) for the
regional policy makers to determine the best siting criteria, to
evaluate the available areas for wind plant installations and to
determine the maximum capacity of each area through the thorough
and reliable tracing of specific parameters

optimal distribution of wind power with minimal environmental effects
in the natural landscape and microclimate.

control and monitoring of the installed wind farms all over Crete

Contracted by the Region of Crete Mg

KATHIOPIOMNOIHZH KPITHPIQN

AIA KPITHPIO KATHIOPIA
=1 OpatértnTa Kpimpia éxAnong
=2 AméoTaon atmd MNpoaTaTeudueveg Kpitipia epiBalAovTIKAG TTpooTaCiag

MepiBaAlovTikd Mepioxég

=3 AmréoTaon atd 1o 8ikTUO UWNARG TAong TeXVOOIKOVOUIKA KPITHAPIT
A=4 Bd6og

=5 AméoTaon atd Aipdvi

=6 AméoTacn atmd TNV aKTh

=7 AtréoTaon armd di6doug vauoITTAoiag Kpimpia acpdAeiag
A=8 Méon Tax0TnTa avépou o€ Uwog 10 m Evepyelaka kpitipia
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MNOzOzTO NMPOTEPAIOTHTAZ AIAGEZIMQN NEPIOXQN ZENAPIOY
Xwpig MEPIOXEZ NATURA
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YTIOMNHMA NPOrPAMMATIKH ZYMBAZH:
MogooTé Mporepaiomrag
MepioxEg ATTOKAEIGHOU 0%-20% n EPI‘D E ,PE IA KPHTHZ
i i1 ie r ieg - 20%-40% TECHNICAL UNIVERSITY OF CRETE
/Wediterranean ,;:«" 40%-60% EANIPONMENTAL ENGINEERING
: I RENEWABLE AND SUSTAINABLE ENFRGY
e COMPOSE PLUS 60%-80% SYSTEMS LABORATORY
|

OEPOYZA IKANOTHTA

MEPIQEPEIAKH ENOTHTA XANIQN

TEAIKH METIZTH
eoepens exomima | EXTAIH | METETH KANYUH | METATHN EORPMOR 7 OIOEPOME MAPMONENH | MEPETOE
(ZTPEMMATA) 4% TQN MEPIOPIZMQN 22 npPoz TYMIKES A/r AP. TYMIKQN A/r
(ALY AZIONOIHEH (Mw)
Xavid 2.339.760 93.590 436.045 93.590 1.234 617
Péeuuvo 1.494.392 59.776 260.081 59.518 785 382
HpéuO\ELo 2.641.440 105.658 745.907 105.515 1.391 695
AT. NikoAoog 1.827.680 73.107 319.754 67.913 895
PYNONO 8.303.272 332.131 1.761.787 326.536 4.304 ( 2.152

*TLoL TN XwPoBETNON ALOALKWV EYKATAOTACEWY OTO KOTOLKNUEVA VNOLA Tou Alyaiou Kat loviou
MeAdyoug kat otnv Kprjtn mpémnet va AapBdavovtat urtodn OTL To HEYLOTO EMLTPENOUEVO
nooootd kaAudng edadwv ot eninedo npwtoBadutou O.T.A. Sev propet va uniepPaivel 1o 4%
ava OTA .

NPOTPAMMATIKH £YMBAZH:
Turukn A/T gival n A/T pe Sldpetpo potopa D=85m kot MEPIDEPEIA KPHTHS
Loxy 2 MW

Interreg A /‘\
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Sustainable siting of offshore wind farms in Crete

STEP 3

STEP 4
Assessment only ofource: Total capacity of final
Ranking of available higher suitability https://doi.org/10.1016/AeaR: I evalutedt
areas of OWFs score of available with 7 different
areas (3-5) scenarios

NMOAYTEXNEIO KPHTHZ
SXOAH XHMIKON MHXANIKON KA
MHXANIKQN NEPIBAAAONTOX
| EPrASTHPIO ANANEQZIMON KAl
“L°BIGZIMON ENEPTEIAKQN ZYZTHMATON

XQPOOETHZH ©AAAZZIQN MNAPKQN

Gkeka-Serpetsidaki, Tsoutsos, “A methodological framework for optimal siting of
Offshore Wind Farms A case study on the island of Crete”, Energy, Vol. 239, 2022

‘ | Region of Crete
L RENEWABLE AND SUSTAINABLE ENERGY

SYSTEMS LABORATORY

FOR AN ISOLATED ISLAND SYSTEM

- Available marine areas Scale 1:500,000

Pandora Gkeka-Serpetsidaki
Chania August 2020

TECHNICAL UNIVERSITY OF CRETE (TUC)
SCHOOL OF ENVIRONMENTAL ENGINEERING

- Restricted areas SUSTAINABLE SITING OF OFFSHORE WIND FARMS
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NIpPEVEC OXESOV PNJEVIKAG EVEPYEING
| (near Zero Energy Ports)

Zero GHGs

1. Vichos, Sifakis, Tsoutsos,”Challenges of integrating hydrogen energy storage systems into
nearly zero-energy ports”, Energy, February 2022

2. Sifakis, Tsoutsos, “Planning zero-emissions ports through the nearly Zero Energy Port
concept’, Journal of Cleaner Production, March 2021

3. Sifakis, Konidakis, Tsoutsos, “Hybrid renewable energy system optimum design and smart
dispatch for nearly Zero Energy Ports”, Journal of Cleaner Production, August 2021

4. Argyriou, Sifakis, Tsoutsos, “Ranking measures to improve the sustainability of
Mediterranean ports based on multicriteria decision analysis: A case study of Souda port,
Chania, Crete”, Environment, Development, Sustainability, July 2021

5. Sifakis, Kalaitzakis, Tsoutsos, “Integrating a novel smart control system for outdoor lighting
infrastructures in ports”, Energy Conversion and Management, October 2021

@ High RES share
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@ Op al reliability
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Cooperation between
different stakeholders
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Gkeka-Serpetsidaki, Tsoutsos, A methodological framework for optimal siting of offshore wind
farms: A case study on the island of Crete, Energy, 239D, 2022
https://doi.org/10.10/j.energy.2021.122296.

Gkeka-Serpetsidaki, Papadopoulos, T. Tsoutsos. Assessment of visual impact of offshore wind farms,
Renewable Energy, 190, May 2022, 358-370 https://doi.org/10.1016/j.renene.2022.03.091
Tsarknias, Gkeka-Serpetsidaki, Tsoutsos, “Exploring the sustainable siting of floating wind farms in
the Cretan coastline”, Sustainable Energy Technologies and Assessments, 54, Dec 2022, 10241
https://doi.org/10.1016/j.seta.2022.102841

Gkeka-Serpetsidaki, Tsoutsos, 13 -Sustainable site selection of offshore wind farms using GIS-based
multi-criteria decision analysis and analytical hierarchy process. Case study: Island of Crete
(Greece), Editor(s): Grigorios L. Kyriakopoulos, (in) Low Carbon Energy Technologies in Sustainable
Energy Systems, Academic Press, 2021329-342, ISBN 9780128228975,
https://doi.org/10.1016/B978-0-12-822897-5.00013-4.

Conferences

A GIS/AHP-based approach for sustainable siting of Offshore Wind Farms, concerning an insular environment: A
case in Crete island (Greece), Gkeka-Serpetsidaki P, Tsoutsos T. International Conference titled: “Development of
Renewable Energy Sources in the European Union and assessment of their effectiveness”, Thursday, October 29,
2020, Nizhny Novgorod Technical University (Virtual Conference).

Sustainable siting of Offshore Wind Farms for an isolated island system, Gkeka-Serpetsidaki P, Tsoutsos T.
EUROSUN, 13th International Conference on Solar Energy for Buildings and Industry, September 1 - 3, 2020,
Virtual Conference.

Assessment of visual impact of offshore wind farms, P. T. Gkeka-Serpetsidaki, S. Papadopoulos, T. Tsoutsos.
Alternative Energy Sources, Materials & Technologies (AESMT’21)", June 14, 2021, Ruse, Bulgaria.
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