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NepiAnyn

MNpooopoiwon MAWTAG nUL-untoBpuxLag avepoyevvitplag DTU 10 MW OO-Star Wind
Floater ko pHeAETN TNG SUVOAULKNG CUUNEPLPOPAC TNG UTIO HETAUBAAAOUEVES
nepBarloviikéG ouvOnkeg Kat BAAPEG

NikdAag Avaotaoladng, AM: 1047349

H moapouoa epyacia £otldlel otnv mpooopoiwaon Kol PEAETN TNG SUVAMLKAG CUUTIEPLPOPAC TNG MAWTAG NUL-
umoPBpuxtag avepoyevvntplag DTU 10 MW OO-Star Wind Floater uno petafaAlopeveg meptBAANOVTIKEG CUVONKEC
Kol BAAaBec. Ta teAeutaia xpovia O €VEPYELOKOC PBlopnxavikog kAAdog €xel otpadel pe Siaitepn €udaon oe
OVAVEWOLUEG TINYEG EVEPYELAC. ZTNV TEPLMTWON TWV UTEPAKTIWYV OVEUOYEVVNTPLWY, N HeyéBuvon Kal n
QIOUAKPUVOT TOUG amd TNV OTEPLA, €XOUV ETILOEPEL ONUAVTIKA MAEOVEKTHATO OAAQ TAUTOXPOVA KOL ONMOVTLKES
SuokoAieg otnv emBewpnon Kot cuvtipnon Touc. ELBIKOTEPQ, yLa Tov EAeyX0 TNG SOULKAG TOUG akepaLlotnTag (SHM —
Structural Health Monitoring) péow HETPOEWV TOAAVIWONG, ONUOVTLKO TIPOBANUA amoTeAel n ouxvn Kal €viovn
HETAPANTOTNTA TWV MEPLBAAOVTLKWY cUVONKWV KaBwE N EMLPPON TOUG TNV SUVALKI) TOU CUOTHLOTOG ETUKAAUTITEL
MANPWG ekeivn twv PAafwv. MNa TNV AVILETWILON Tou TPOPBAAMATOC autol, amapaitntn eival n avamtuén
EUPWOTWY HEBOSWY gAéyXou TNG SOMLKNG TOUG aKepALOTNTAC. Mo tnv géaywyr) onNUATWY TOAAVTWONG Kol TV
Slepelivnon ¢ anddoong Tétowwv peBOSwy, otnv mapoloa €pyacio mpayuatomnoleital n povtelomnoinon tou
TAPATIAVW TUTIOU QVEHOYEVVNTPLOG HECW TOU AoyLloplkoU Fatigue, Aerodynamics, Structure and Turbulence model
(FAST). Emetta, Baoet tng BLPAoypadiag aAld Kal LETA amd ekTevr) Slepelivnon TNG EMLPPONG TWV TEPLBAAAOVTIKWVY
ouvBnkwv otn Aeltoupyla TG AVEUOYEVVNTPLAG, ETUAEYETOL OElpd oevapiwyv SLapopeTikwy TEePLBAAOVTLKWY
ouVONKWV, TO OTOL0l TIPOCOLOLWVOVTOL EEAYOVTAG XPOVOOELPEG TAAAVTWONG (EMLTAXUVonG) os SladopeTikd onueia
(B€oelc awoBntnpiwv) tng avepoyevwntplag. Ou petoPfaAropevec TeplBaAAovVTIKEG ouvBnkeg Tou e€etalovral
neplypadovtal and sptd PetoPAnTEC oL omoleg sival ol &€n¢g: péon TaxUTNTO KOl TPOCAVOTOALOMOG QVELOU,
ONUOVTLKO U oc, tepiodog KopUPNE KAl TIPOCAVATOALOUOC KUUATWY Kal TaxUTNTA KoL TIPOCAVATOALOUOG PEUUATWVY.
ATO TIG HETAPANTEG QUTEC, WG AVEEAPTNTEG BewpouvTal N HEon TaxUTNTA KoL O TPOCAVOTOALOMOG TOU OVEUOU, EVW
oL UTIOAOLTTEC AQUPBAVOUV TLHEC CUVAPTNOEL QUTWVY. EmutAéov, emidéyovtal Stadopetikd oevdpla BAAPNC BaoeL Tng
BBAloypadiag He KPLTAPLO TNV KPLOLWOTNTO TOUC KOL HMEAETATAL N EMPPON TOU £XOoUV OTn SUVAULKA TNG
avepoyewntplac. Ot BAGBeg mou emdéyovtal adopouv tn BAcn Tou MUPYOU TOU CUVOEETAL LLE TOV TTAWTAPQ, TO
oclOTNUA HETAS00NG KAl TO CUCTNHA TIPOCAVOTOALCUOU. ATIO TA ANMOTEAECUOTA TNG EPYACLOC SLOMIOTWVETOL TIWG OL
HeTaBOAEG TTOU TIPOKOAOUV OL eTUAEYUEVEG PAABEC OTN SUVAULKN TWV XPOVOOELPWY ELVAL ULKPEC OE OXEON E QUTEC
TWV TepLPaAlovVTIKWY HeTaBOAWYV, TO omoio mpootkovouel uPnAng duokoAiog mpoPAnua avixveuong PAaPwv.
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Abstract

Simulation of the semi-submersible wind turbine
DTU 10 MW 0OO-Star Wind Floater and study of its dynamics under varying environmental
conditions and damages

Nikolas Anastasiadis, ID: 1047349

The present study focuses on the simulation and dynamic analysis of the offshore wind turbine DTU 10MW with the
semi-submersible OO-Star Wind Floater under varying environmental conditions and damages. In recent years, the
energy industry has shifted its attention with great emphasis to renewable energy sources. In the case of offshore
wind turbines, their enlargement and distancing from the shore offer important advantages but simultaneously
significant challenges related to their inspection and maintenance are posed. In particular, a major problem in
vibration-based Structural Health Monitoring (SHM) is the frequent and strong variability of the environmental
conditions, as their influence on system dynamics completely overlaps that of changes induced by occurring
damages. Therefore, the development of robust structural health monitoring methods is required. For the
development and assessment of such methods, vibration signals are generated in the present study via a numerical
model for the considered wind turbine using the Fatigue, Aerodynamics, Structure and Turbulence (FAST) software.
Based on the literature and after an extensive study of the influence of the environmental conditions on the
turbine’s dynamics, a series of scenarios of different environmental conditions is selected for the simulation of
respective vibration responses (acceleration signals) at different locations (sensors) on the structure. The considered
varying environmental conditions are implemented via the following seven variables: mean wind speed and
direction, wave’s significant height, peak period and direction of propagation, and speed and direction of wind
induced currents. From these, the wind mean speed and direction are considered as independent, while the rest are
functions of these two. Furthermore, a set of different damage scenarios concerning the tower base, the drivetrain
and the yaw control are investigated based on their importance according to the literature. From the study’s results,
it is ascertained that the damage effects on the structural dynamics are limited comparing them with those due to
the varying environmental conditions, foreshadowing thus a highly challenging damage detection problem.
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