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Ertdoyry BéAtiotwy Béoewv AloBnmpiwv kar Avixveuon BAaBwv oe
nrepUyto avepoyevviitplag ev Asttoupyia BAoEl TAAQVTWTIKWY
ONUATWY KAt [N AP UETPLKAG peBOSou MoAAamAwy MoviéAwy

Itopornoulog Xpriotog

MetaPoréc oe TepIPalovTIKEG Kol AELTOUPYLIKEG OUVENKEG EMNPEAloUY ORMOVTIKE TV
anodoon eAEyNOU SOMKIG OKEPALOTNTAS TWV KATUOKEUWV. ITnv mopovoa epyoola,
rpaypatonoeltatl €Aeyxog tng Sopwrg akepadtTag rrepuylou avepoyevwitplag Vestas
V27, (éow oTaTIoTIKAG LeBOOOU XPOVOCELPUIV UMG KOWOVLKT AEToupyla Kol RPAYHATIKEG
petaPoroueves  meptParhovikés ouvBrikee, Toa  Sedopéva adopolv  amOKAELOTIKG
anokplogl OTOXOOTIKAG TaAdvTwong, nou eAfPBncoy o Slaotnpa TPUDY PNV HEow 12
EMLTAYUVOIOMETPWY TomoBetnpéva oe Suddopes BEgEL OTO Tpaypatikwy SlaoTtdoewy
nteplylo, Re TV TawToxpovn kataypadh neptBaAloviikwy kat AelToupyKwy ouvBnkwy. To
nteplylo xapoaxtnpiletal and plo katdotaon uyelag ko tpelg umd PAGBn. Ou tpeig
Kataotdoeg und BAGBN adopolv un Slabibopeves pwypég 15, 30 kal 45 ekaTooTwy, ot
onoleg npoékuray and Ty Texvith dnpoupyla tng wikpotepng e qutwy adivoviag v va
e€eAyBel oTabiakd péxpL Ta 45 ekatoota. fpaypartonoleital enihoyn BéATioTwy BEgewy Kal
riBoug awaBnnplwy yia Ty edappoyr Hn MOpoHETPKNS HeBOSou MoAharhiy MovteAwy
Bdoer kpinplou Zuvdptnong fuvddewds. It HETPHOELG ELOAYETOL ONUAVIIKO TOgootd
aBeBaldtntag, Adyw Twv petaPintov nepBallovitkiy  ouvOnkwy, kabotwviag To
npofAnua aviyveuong Slaltepa amotttikd. (Qotdoo, EmTUyXGveTaL avixveuon ywa T
peyoddtepec BAGPeC Twv 30 Kal 45 EKATOOTWV.

Né€eic kAetda

OTATIOTIES HEBOBOL XpovooElpwy, arRAOROWpHEVe oUotnua SHM, avixveuon BAaBuwv,
MTEPUYVIO OVELOYEWRATPLOS, HeToPailopeves neptPaiAoviikés Kol AELTOUPYIKEG OUVBIKEG,
emdoyn BéATIoTwY Béoewv kKal MABouc awodntnplwy




Abstract

Optimum Selection of Sensors’ location and Damage Detection on an
Operating Wind Turbine via vibration signals and non-parametric
Multiple Models Method

Stamopoulos Christos

Stight changes of Environmental and Operating Conditions (EOCs) may significantly affect the
performance of Structural Health of Menitaring of constructions. Present thesis attempts
structural health of monitoring in a Vestas V27 wind turbine blade, via a robust non-
parametric Stochastic Time Series method under real operating and environmental
conditions. Random stochastic acceleration measurements are acquired from 12
accelerometers placed in separate positions on the blade over a three-month period. The
system is studied under a healthy state and three damaged ones, each considering a non-
evolving crack of 15, 30 and 45 cm length respectively. These damages were artificially
induced by creating the smallest one and letting it evolve naturally, Optimal total amount and
locations for the sensors is investigated via a Coherence Function criterion for the
implementation of a non-parametric Multiple Model based method for damage detection.
Varying EQCs insert a significant level of uncertainty to the data measurements hindering the
detection problem. Nevertheless, cracks of 30 and 45 ¢cm length are successfully detected with
high true positive rates over low false alarms.

Keywords

statistical time series method, simplified systemn SHM, damage detection, wind turbine
blade, variable environmental and operating conditions, optimum selection of sensors’
number and location




