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Avixveuon BAaBwv og mrepUyLo eV AelToupyio AVELOYEVWATPLOS LE XpoN
SLOVUGLOTIK(IV OTOXOOTIKWY HOVTEAWY Kat Ty péBodo twv vrepodalpwy
Navaywwtng Kovig
Jtnv napoloa epyasia yiveral armotiunon th¢ Suvardtrntag avixveuong Touwy pwypwy Siadopetikol (eyEboug og
RTEPUYIO OVELOYEVVITPLUG UNG KOVOVIKEG AEITOUPYLKES KL TEPLBOANOVTIKEG TUVBIIKES, ECW OVEAUGHC
TOARVTWTIKOY onpdtwy, H avaykn yua BeAtotonolnon Tou tponov pe tov onoto ylvetal n suvifpnon
QVELOYEWNTPLWY aUEAVETAL TALTOXpOVO PE TV abEnon ot Xprion TOUG yLo OPaYWYr) EVEPYELIS Kot Yol auTo elvat
ohRovTiko vo BpeBel dvag afldRLOTOC TPONOC MapOKoAOUEN N TG SOUKAS TOUS EKERULOTITS QUTOLOTOTIOUREV
yla Vol KEVEL TV AELTOUPYIO TOUG TTLO OLKOVOLKY 0AAG ko aodahr. H avixveuan BAapav sival modl anautniki)
kaBwg aAayeg otig eptBarhoviikég ouvBiikeg pmopet va ouyylotolv e BAGBEC Kat yia auTd XpnotponolovvToL
SLAVUGHOTIKG CTOXOOTIKG HOVTEAQ aUTOMaAMVEPAINoNG Yid thy oo To Suvatdv KOAUTEPN avanapdotaon g
Suvapkig Tou nrepuylou o ouVBUAONO UE KAVOTOMOUS aAyoplBuoug avixveuong BAafwy yla Ty peiwon g
nepparroviicic apepatotnras. Na kabe nepintwon BAGRNS Kal kdbe cuvEUNOUS ENLTAXUVCIOHETPWY NTOU
efetdletal OAec oL péBodol 5ivouv roAl IKAVOTOWTIKY ArOTEAEGHATA EVW HE EVOV aTtd Toug 5U0 ouvduacpoug Kot
e xprion PCA (Principal Component Analysis) ta anoteAéoparta elvat doya pe mAnpn avixvevaon ylo pundevikolg

Preuboouvayeppols.

Aééeic kAelbra

Avepoyevvnitpleg, NapakohotBnon Sopkhg akepardtntag, Moviehomoinon VAR, MEBobog Yrepodalpwy,
MeptBaihovik afepfalotnra

vii




Abstract

Damage detection on an operating wind turbine blade via the usage of multivariate
stochastic models and the hypersphere method

Panagiotis Konis
In the present thesis an evaluation is made on the possibility of detecting 3 crack type damages of different sizes on
a wind turbine blade under normal operating and weather conditions, via analysis of vibration signals. The need for
optimizing the way that wind turbines are maintained has become crucial with their increasing usage in power
production and thus it is important to find a way of implementing an automated, robust structural health monitoring
system so as to make them more cost efficient and safe. Damage detection on the wind turbine structure is
extremely demanding because of the uncertainty in environmental conditions which can easily be confused with
damage so stochastic vector autoregressive models are employed to accurately model the blade dynamics in
combination with state of the art damage detection algorithms to reduce the environmental uncertainty. For every
damage scenario and each combination of accelerometers tested the damage detection performance of every
method is very satisfactory while the results of the PCA (Principal Component Analysis) enhanced method with one

of the combinations of accelerometers are excellent characterized by 100% correct detection for no false alarms.
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