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ExtremeWindSpeedRiskandMitigation

ntroduction
Certainwindprojectsitesmayexperienceextremewindspeeds

causedbyasevereweathersituation,suchasahurricaneor

tornado.SinceextremewindeventsmayresultinmechanicalIdad

levelsthatcanleadtodamageorfailureofwindturbinecomponents,

thepurposeofthisdocumentistoinformcustomersaboutriskfrom

extremewindeventsandsuggestriskmitigationactionsthatare

basedonrecognizedindustrypractices.

GE’swindturbinesaredesignedtowithstandacertainlevelof

loadingcausedbyanextremewindevent.AsdefinedintheIEC

61400-1windturbinedesign/safetystandard,thelargestwind

speedtobeconsiderediscalled"VeSO,"whichisthemaximum

gustoveraSO-yearreturnperiodfora3-secondaveragingtime.

InaVe50situation,thecontrolsystemofthewindturbineis

assumedtabeabletopitchthebladesinafeatheredposition,

resultinginminimalrotortorque.Table1liststheVe50limitsfor

differentGEwindturbinesforthesiteconditionsspecifiedinthe

IEC61400-istandard.
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Table1.50-year.3-secwindspeedgustlVeSOllimitsforGEwindturbinesat
hubheight.
lForSiteconditionsSpecifiedfltheIEC61400-1standard.

ActualVe50limitscanvarybasedonsite-specificconditions,and

theVe50limitsinTable1assumethefollowingsiteconditions11:

*Maximumflowinclinationangle:8degrees

*Airdensity:1.225kg/m3Isealevell

*Verticalwindshearexponent:0.11

arewithinthosespecifiedbytheIECstandard.’]Ifanyorseveralofthe
siteconditionsintermsofflowinclinationangle,airdensity,andvertical
windshearexceedthosespecifiedintheIEC61400-1standard,the
actualVe50limitofthewindturbineofinterestmaybelowerthanthat

listedinTableIandGEshouldreviewtheseconditions.Also,ifoneor

severalbladesshouldfailtopitchtoafeatheredposition,themaximum

windspeedthewindturbinecansustainmaybelowerthanthevalues

listedinTable1,forgivensiteconditions.

Risk
Windturbinecomponentdamageorfailurecanoccurwhen

extremewindproducesforcesonthewindturbineplant

buildings/machinesabovetheVe50designlimit.Failuresmaynot

onlyprohibittheoperationofthewindturbine,butcouldalsoleadto

thirdpartyrisk.Naturaldisasterssuchashurricanesandtornadoes

arewelldocumentedandtheareastheyaffectarewelldefined,but

theiroccurrenceandbehaviororenotwellanticipated.21

Furthermore,othernaturalstormingwindproducerssuchas-but
notlimitedto-squalllines,microburst,orextra-tropicalcyclonescan
occuratanytime,regardlessofthelocationontheglobe.With

todaysmeteorologicalknowledge,predictingthemaximumwind

speedfromastormisunrealisticinmostcases.L3]

Themodeoffailureofawindturbineduetoanextremewindevent
cannotbegeneralizedanddependsontheturbinetypeand

configuration,aswellasthespecificsoftheextremewindeventand

siteconditions.Examplesofpossiblefailurescenariosincludeblade

failureoratowerbucklingoroverturning.Whenwindsareabovethe

cut-outspeed,thewindturbineshouldhaveitsbladesidlingina

positioncreatingminimaltorqueontherotor.Thisistheonlysafety

mechanismotherthantheyawcontrol.Ifagridfailureweretooccur

inconjunctionwithanextremewindevent-whichisalikely

scenario-theyawcontrolwillbecomeinactive.Thelossofyaw
controlcouldincreasethelikelihoodofdamage/failureinthecaseof
anextremewindevent.Also,thegridcomponents/structurescould
alsobepartofthepotentialwindbornedebris.Atthistime,GEhas

nomodelingcapabilityinplacethatcanpredicttheimpactmadeto

awindplantifanextremewindeventoccurs. TheVe50limitsinTab/elapplyaslongasthesite-specificconditions



RiskMitigation
Thedecisiontobuildawindsiteandtoprotectthepublicfrom

negativeimpactsofanextremewindeventistheresponsibilityof

theprojectdeveloper/owner.Forsometypesofwindevents-such

astropicalcyclones-thereismeteorologicalexpertise/datato

quantifytheprobabilityofoccurrenceofawindgustabovethe

designlimitofthewindturbinethatisbeingconsideredfora

particulararea.41Baseduponrecognizedindustrypractices,GE

suggeststhatthefollowingactionsbeconsideredwhensiting

turbinesinordertomitigateriskresultingfromextremewind

speedevents:

*TurbineSiting.Forsiteslocatedinwell-knownstormareas,where

windscouldleadtoextremedamaginggusts,agoadapproachis

toassesstheremotenessofthepotentialwindplant.Asmentioned

before,somenaturaldisasterscouldleadtoextremewindspeeds

abovethedesignlimitofGE’swindturbines.Remoteareasusually

tendtoreducethepotentialforcollateraldamageintheeventof

stormingwinds,howevertherisktowindturbineequipmentis

independentoftheremotenessofthesite.

*PhysicalandVisualWarnings.Shouldacustomerdecideto

buildonasitewithextremewindrisk,GErecommendsthatthe

sitebemadeprivatebyusingafenceandvisualwarningsigns

attheboundaryofeverysite-regardlessofitslocation.

*TurbineDeactivation.Ensurethatequipmentisingoodworking

orderandthatturbinecontrolsystemsdesignedtoprotect

equipmentintheeventofanextremewindspeedoccurrence

areoperational.

*OperatorSafety.Restrictaccesstothewindplantbysite

personnelwhileextremewindspeedconditionsexist.Ifsite

personnelmustaccessthesitewhileextremewindspeed

conditionseitherexistorareprobable,safetyprecautionsmay

includeremotelyshuttingdowntheturbine,yawingtoplacethe

turbinerotorantheoppositesideofthetoweraccessdoor,and

parkingvehiclesatasafedistancefromthetower.Operatinga

windturbinethathasexperiencedanextremewindeventmay

notbesafeandthewindturbineshouldbethoroughlyinspected

beforenormaloperationisresumed.
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GEdoesnotcontrolorguaranteetheaccuracy,relevance,

timeliness,orcompletenessofthisoutsideinformation.Further,the
orderofthereferencesisnotintendedtoreflecttheirimportance,

norisitintendedtoendorseanyviewsexpressedorproductsor

servicesofferedbytheauthorsofthereferences.
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Appendix
PotentialWindDamagesAccordingtoWindSpeedDistribution
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TableA-i.Potentialwinddamagesaccordingtowindspeeddistribution.
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