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Euxaplotieg

Oa nbeha va ekPppAaow TG OePUEC LoV euxapLOTIEC oTOV EMIPAETIOVTA TNEG SUTAWMOTLKAC LOU
epyaociag, KaBnynt tou Tunpatog MoAttikwv Mnxavikwv E.M.M. k. Xapn Tavté, ywa v
TIOAUTLUN ETILOTNHOVLKA KaBodrynaon, Tn cuvexn otripLén KoL TNV AUECN AVTATTOKPLON TOU KaB’
OAn TN SLAPKELA TNG EKTOVNONG TNG EPYACLAG.

Eniong Ba nBeha va svxaplotiow tnv unoPnola Sidaktopa tou MoAutexvikoU TUAMOTOC
MoAttikwv Mnxavikwv tou Maveniotnuiou Matpwv ka Fewpyia TOOUKAEPN yLa TIG CUMBOUAEC
™G YUPW arod To Aoylopiko OpenFAST mou aflomolBnke Katd tnv eKmovnon tng epyaciag.
Ilaitepn euyvwpoolvn odeilw otnV OlKOYEVELD Kal TOUG GIAOUG HOU YLl TNV QUEPLOTN
umooTnpLEn Kal cupnapdoctach toug kab OAn tn OLdpKEld TwWV OMOUSWV HOU KoL TNG
ouyypadng Tng SUTAwUATIKAG Hou epyaciag.
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NEPINHWH

ZTn onUEPLVA EMOXH TNE TPAOCLYNG EVEPYELAKAG LETAPBaoNG, N aflomoinon TG ooALKAG
EVEPYELAG LECW UTIEPAKTLWY QVEUOYEVVNTPLWV OAOEVA Kol au€AaveTal. € ouVOUOAOUO UE TN
OuveXN TPO0SO TWwV OLOALKWV TEXVOAOYLWY, TO TAWTA OCUCTHUOTO OVEUOYEVVNTPLWV
avamntuooovtal paydaia kabwe oe Balaoaola meptBaAlovrta pe peydla Badn amoteAolv v
KUpLa €TILAOYH), EKTOC TWV UTIOAOITIWV TAEOVEKTNUATWYV TTOU SLaBETouv.

H ouykekpluévn SUTAWHATIKY €PYAOLA ETILKEVTPWVETOL OTNV SUVOULKN KAl OTOTLKA
amokplon TG MAwWTNC Baong tng avepoyevvntplag tumou OC4 Semisubmersible DeepCwind
Kall LoxUoG 5SMW. ZUyKEKPLUEVQ, TIPAYLATOTIOLRONKE apLlOUNTLKN TTPOCOUOLWON 0TO AOYLOWLKO
OpenFAST e oTOX0 TNV aVAAucn TNG AEPOSUVOLLKNAG Kal UdPoSUVAULKAG oL UTtEPLPOPAC TNG
KATAOKEUNG, TNG e€aYWYNG TWV LETAKIVAOEWY, KABWE KoL TOV UTIOAOYLOHO TwV POPTICEWV TNG
TAWTAC MAATPOpUAG yla TaxuTtnTteg avépou 20m/s kat 37.5m/s, umtd evepyomolnpeévn Kat
QUITEVEPYOTIOLNLEV KATAOTAON TNG OVELOYEVVATPLAG. Z€ AUTH TNV avaluon AndOnke unoyn
N aAAnAenidpaon Twv agpoduvapikwy, udpoduvaulkwy Kat adpavelakwy Goptiwv.

To kplotpa pey€0n Twv dpoptiwv ou mpogkupav amno Tig xpovoiotopieg tou OpenFAST
XpNolomonkav yla TIC OTATIKEC QVOAUOEL HECW TOU AOYLOULKOU TIEMEPOOUEVWY
otolxeiwv ADINA. Ztoxog tng Oladikaoiag e€ivalt o UMOAOYLOMOG TwWV TACEWV TIOU
avamtuooovTal Kal n afloAdynon Tng OTATIKAG EMAPKELOG TWV SOUIKWY HEAWV KAl TOU
OUOTAHATOG aykKUpwong yla tpla Stadopetikd maxn Statoung tou pecaiov miwtnpa (0.03m,
0.04m, 0.05m) tn¢ MAwTNC¢ MAaTPOpuag, UTO TPELS StadopeTikol¢ cuvduacpoug GopTLoNnG.

Ta anoteAéopata TG avaluong KaTadelKVUOUV TIWE TIPOKELTAL YLa Eva TIPOBANUA e
€VTOVN UN YPOAUULIKOTNTA YEWUETPLOG, KaBwg Katd tTnv availuon GNIA avamticoovtal oAU
HEYAAEC TILEC TACEWY, AKOUN Kal UTIEPOUTAACLEG OE OPLOUEVEC TIEPLITTWOELG, CUYKPLTLKA LIE
™V amAn ypapukn avaiuvon. MapdAAnAa, n BEATIOTN TLUR TAXOUG yla tTn SLoTOoun TOou
pueoaiov mwtipa kpibnke 0.05m, kaBwg OAeG oL SLATOPEG TNEG KATAOKEUN G AELTOUPYOUV OTNV
€AQLOTLKN TOUG TIEPLOXT). AUTO ATOTEAEL ONUAVTLKY TIPOUTOO0E0N YLA TETOLOU EL60UG UTIEPAKTLEG
KOTOOKEVEC 000V adOopPA TNV AVILUETWILON PALVOUEVWY KOTIWAONG KAl XPHong AEMTOTOLXWV
Slatopwv.
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ABSTRACT

In the present era of green energy transition, the utilization of wind energy through
offshore wind turbines is continuously increasing. In conjunction with the constant
advancement of wind technologies, floating wind turbine systems are rapidly developing, as
they constitute the main viable solution in deep-sea environments, in addition to their other
inherent advantages.

This diploma thesis focuses on the dynamic and static response of the floating support
structure of the OC4 Semisubmersible DeepCwind 5MW wind turbine. Specifically, a
numerical simulation was carried out using OpenFAST software, aiming to analyze the
aerodynamic and hydrodynamic behavior of the structure, to extract the displacements and
to calculate the loading conditions on the floating platform for wind speeds of 20 m/s and
37.5 m/s, under both operational and parked conditions of the wind turbine. This analysis
considered the interaction of aerodynamic, hydrodynamic, and inertial loads.

The critical load values derived from the OpenFAST time histories were used for the
static analyses conducted using the ADINA finite element software. The objective of this
process is to calculate the developed stresses and evaluate the structural adequacy of the
structural members and the mooring system for three different wall thicknesses of the central
pontoon (0.03m, 0.04 m, 0.05m) of the floating base, under three different loading
combinations. The results of the analysis indicate that this is a problem with strong geometric
nonlinearity, as the GNIA analysis yields very high stress values, in some cases more than twice
those resulting from a simple linear analysis. At the same time, the optimal thickness for the
central pontoon was found to be 0.05 m, as all structural cross-sections remain within their
elastic range. This is a key requirement for such offshore structures in order to address fatigue-
related phenomena and the use of thin-walled sections.



