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EuxaploTiec

©a nbesAa va ekPpaow TIC EINKPIVEIG HOU EUXAPIOTIEC NPOG TOV KABNynTn MoU K. Xapn avre, nou pou
€0waoe Tn duvaTdTNTA va ouvePYaoT®w Wad Tou. H gupBoAr Tou aTnv knovnon auTr TNG JINAWHATIKIG
ATav anapaitnTn kalr anoAUTw¢ onuavtikn, divovrag AUoEIC kal KaBodnywvtac kAbe oTiyur nou
xpelalopouv Tn BonBeid Tou. O XapakThipac, ol ApTIEG EMICTNHOVIKEC YVWOEIC Kal N 0EUSEPKEId TOU
anoTé\eoav nnyn €Unveuonc kai dnuioupyiac.

Eniong 6Aw va suxapioTow Beppd TNV NOAITIKO unxaviko Mewpyia Mapyapitn nou fATav dinAa pou
kad’ 6An Tn 0IApKEIQ TNG OUVEPYAOIAg Yac. H opyavwTikOTNTA TNG Kal N KaAn Tng didbson £dwaoav éva
NPEMUO Kal EUXAPIOTO XApaKTAPA OTNV EKNOVNGON KAl TN uyypa®n TnG dINAWMATIKAG Epyaciac.

TéAog Ba NBeAa va euxapioTROW TNV OIKOYEVEIA HoU, TOUG (PIAOUG ou kal OAa Ta dTopa nou ATav Kovta
HOoU nou pe TpopodoToloav e EVEPYEIQ Kal EUXAPIOTEC OTIYMEC KaB' OAN TN dIAPKEIA TWV GNOUdWV HOU.
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H napoloa dINAwUATIK) €pyacia €XEl WG AVTIKEIMEVO TNV MPOKATAPKTIKN HEAETN oxediaoyoU Hiag
npdTUNNnG Baldooiag avepoyevviTpiag dpalopevng o Tpinodo Je dedopéva nou agopolv Tov EAAadIKO
Xwpo. TauTtoxpova napouacialovral Ta Bacika aToixeia Tng dieBvolc NPaAKTIKNAG Nou akohouBeiTal yia To
oxedIaopo Balaoainv avepoyevvnTpiwy e0paldpyevmv o TPinodo, KUpIwG HECW avapopwy ot dIEBVEIG
KavoviopoUG Kal TeUXN YE KAaTEUBUVTNPIEG 0dNYieC.

>T0 NPpWTO KEPAAAIO napouaialovTtal KOIVWVIKOOIKOVOUIKA OToIXEia yia Tnv €EENIEN Kal TN xprnon Tng
QIONIKNG EVEPYEIAC, JE YVWHOVA TOTGO TIC XEPOAieC 000 Kal TIC 6aAACTIEC AVELOYEVVITPIEC.

>710 OeUTEPO KEPAAQIO YiveTal avapopd oToug diIapopouc TUNOUC BaAAoOIWV aVEUOYEVVNTPIOV MOU
XpnolponoiolvTal Naykoopiwg NapabéTovTag Ta MAEOVEKTAUATA KAl TA HEIOVEKTAPATA KABe €idoug.
Eniong avaAUetal To Asitoupyikd cUOTNHA TWV AQVEHOYEVVNTPIOV, VW NAPAAANAa yiveTal oUykpion
UnePAKTIAC kal BaAAoOIac aloAIKnG EVEPYEIAC,.

>T0 TPiTO KEPAAQIO neplypd@ovTal ol apXEG oxediaouoU HIag UNEPAKTIAG AVEHOYEVVATPIAC e BAan Toug
Olebveic kavoviopoUs. AkOpn Yiverar avaAuTikny napoudiacn Tng Oiadikaoiag unoloyiopoU Twv
(POPTIOEWV YIa TIC ONOIEC NPENEl va PHEAETNOEI N aveOYEVVATPIA.

>TO TETAPTO KEPAAAIO napouaialeTal n nopeia unoAoylopoU TNG avToxnG TWV KATAOKEUACTIKOV HEPWOV
TNG AVEPOYEVVITPIAG OTNV OPIAKN KATAoTaon aotoxiag he Tnv HEB0do Twv TACEWV, ONWS NPoBAENETal
oTov Eupwkwdika 3.

>TO NEPNTO KEPAAAIO avaAUETal n nopeia unoAoyiopou TG pEpouaac IkavoTnTag Tou edagouc. Eniong
yiveTal avagopd otoug Tpdnouc £Unnéng Tou Nacodlou aAAa kai otn diadikaoia €ykaTaoTaong Tng
avepoyevvhTpiac. Evaw TéAog yieveTal digpelivnon yia TNV €nidpacn TwV YEWUETPIKWV XAPAKTNPICTIKWOV
TWV NACCAAWV NAVW OTNV PEPOUCA IKAVOTNTA &vavTi oAiobnaong.

>T0 £KTO Ke(AAAIo, NapoucialeTal 0 NPOKATAPKTIKOG OXedIaopoOC piac npdTunng Balacaolag
avepoyevvhTpiac edpaldievng g Tpinodo e BAacn TIC NApanavaw avagopES, n onoia NPOCoHOINVETAI
ME Xprion Tou eAelBepou Aoyiopikou FAST ano To epyacthpio NREL Twv HIMA Kal Twv Npoypappdtov
nenepacpévwyv oToixeinv SAP2000 kar ADINA.

210 £BOoO KepdaAalo, napoucialovTal Ta CUKNEPACHATA TG JINAWHATIKAG EpyaAciac,
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The objective of this dissertation is on the one hand to summarize the fundamental aspects of the
international practice on the design of offshore wind turbines based on a tripod as prescribed by
international standards and guidelines, and on the other hand to present a case study for the design of
an offshore wind turbine for Greek sea conditions.

In the first chapter some social and economical aspects about the evolution and the usage of wind
energy and wind turbines in general are presented.

In the second chapter, the different types of offshore wind turbines and their fundamental parts are
presented, with reference to their advantages and disadvantages, in order to outline selection criteria
for each structural type. Also, the wind turbines’ function is described and a comparison between
offshore and onshore wind energy is carried out.

In the third chapter, the basic principles and methodology of offshore wind turbines’ design are
described, according to international standards. Moreover, the calculation of wind and wave loads acting
on offshore wind turbines is developed.

In the fourth chapter, the methodology for calculation of strength and stability capacity of structural
members is determined in the ultimate limit state as defined in Eurocode 3.

In the fifth chapter, pile-soil interaction is discussed and the steps for calculating the capacity of the
turbine’s foundation are described. A description of the construction procedure, positioning and
installation of the tripod, is also presented.

In the sixth chapter, the preliminary design of an offshore wind turbine based on a tripod is carried out
according to the above. The structure is modelled in public domain software FAST provided by NREL
Laboratory in the United States, and in finite element software SAP2000 and ADINA.

In the seventh chapter the conclusions of this thesis are briefly outlined.





