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1 Tém tit chung

congtyCé pTrarvwadKay dbrréeqq 3 (vi EtPEGCAduvda U@IOHagyen
thuc dAnéngu @Gmguyérgiod ai traan Ha Loan, huyén bDuwoc
Do ntgh u d ¢ Ch (B gi§ phic vu xAyhkdung K& hoach dién gié va Dw 4n dién gié".
Chwong trinh do gididd @omc ntAimé m ahamhact & clak t
mi én nam.

Tamddi a di ém, ddiad ctgiddrc o h g é v 0 nvgdthapd BOMmvacra m bi én
do chat .l vong cao

C6 theé nhaédt mpnhddAddcy ki OdbhalLdanam t ai

U Hoat ddoOonfigk 6 wc hi énvad hadhl ic@uhgit 6dcw odcd t ofghi a6t I
dac tr wnsgb viomamatgbhiE@,u 6i dsad IcihdulAn va doé th
s6 | iéu thap (khoadang 9. 77 %) .

U KEt dwidd voc t 6 mBangd,t romgn g 6d atcr iknhigik bhadydd cgi 6
d6 ¢ haéanwWethdl A, t h anwWeibdl kvacr & n gn hdidéoud n mbaaod o
cngcabkurdngk hi néiahungddi a di émnidmhi &#&ip déuu at
khongkhiva d:6 am

Téc do6 gi [m/s] 5.30

80m T h a mWesbdll A [m/s] 5.981
Thams &Veibull k [-] 2.209

Cwuong do6 nh [-] 0.144

Téc do gi [m/s] 4.90

6om T h a mWesbdll A [m/s] 5.538

T h a mWaesbdll k [-] 2.169

Cuong do6 nh [-] 0.158

Téc do gi [m/s] 4.66

som T h a mWesball A [m/s] 5.260

T h a mWesbdl k [ 2.134

Cuong do6 nh [-] 0.163

] o Nhi éxmd 6 [°C] 23.33
Cactﬂfz‘f‘ S;_l;‘h'(;“"-’“g Ap sudt 6 [hPa] 903.1
3 (la fiem Co D6 &m tuwong [%] 89.50

BAnMgKét qua hoatbaodlnmgamo gi 6 t ai

Pa cétingtAdmgurong quan dai h asnd gkihlifau hka@ut doj add . dd ©
nhi én, n 6khangricanhrcdngocch&d t | wong s abidcdéus tedun 6 n
Ve

Mac du khdng thé tinh Com@tyPECO3pcrid i &r o gghignuan d
ctukhée gibdai pthain h&kpuv @iwct m@hil@snod clriné o akhi t ram
t vongn ddiraba@ cado veé tkhmdhadigni di @m dRANn KEw
gi6daih amiukahu v uc.
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2 Boi canh va Pham vi

Danhngguiddn t agiddnagiuyhen Léamc t hturco nhgi éknehd*ron g ho
trinh “Po gi6 tai mdt s dia diém dé phuc vu viéc 1ap quy hoach phat trién dién gi6 va phat

trién cac duw 4n dién gié" t h u drc &XAy dirng khung chinh sach va h§ tre ky thuat cho

phat trién dién gi6 néi lwéi tai Viét Nam". Ch wo n gdoBiNnih t,B9yndg Qn Thi
nhienvaAn t o”" n Lhvtn mREMY)vabic Cthngng Vi Mt dd€o v a
quanH1 p t 8¢ Q@GKE)X( pthA agad®dr c Cth w g (plgaVi ét )tNaumt. hi én

Chwong trinh do gi 6 bao godtm 10Mudci at idé uEarh unodnnt
trinhlan h 3hnd dhionh quyénrdng @agohg@mphaddingroh oi
t rcacnha dahurct thi én cac duy an dau tw di én gi 6

Tinh X&-Huyén — Tinh C6 du an dién gio
tai dia diém do
hay khong?

1 Kon Dong—Mang Yang—Gia Lai Khdng
2 Eaphe-Krong Pak— Daklak Khdng
3 Xuan HoaSong Cau-Phu Yen Céo

4 Hai Ninh— Quang Ninh—Quang Binh | C6

5 Thanh Hai Thanh Phu-Ben Tre Khdng
6 La Der—1A GRAI —Gia Lai Khbng
7 Da Loan Duc Trong —Lam Dong Khdng
8 Ea Drang- EAHLEO — Daklak Cé

9 An Hai—Tuy An—Phu Yen Khoéng
10 My Thanh— Phu My —Binh Dinh Khoéng

BaAam®gpanh sach cac diahdi ém trong chuwong tri

Tamodi a @@ €dnad t dagiét rhd reon v 0 nvg6thapd tBOMmvaana m bi én d
chadt |l wvong cao

Cachért hwcdlricawitrovat r Ac h n moéétncad driw&t. day

Congty German ProfECdvoc | v&i choncadchw lyaéddadtorga cthy nhi é
nhuw:tslmauvadn | wa;ccuhnogn ctidhpd ncgéicé m &kr ju ct ,m@aatnapv a y

tril &dpatt v v & hi ¢ &l adpggiagnsat ai ,v@mo lykichépt ri @& t hdng
dau vtai écnh u ycédnn gg froagphué trinht h wec cBn §ngviidént s Attt v rv &m
van IgkdiohBpt v Vvéendbmé tthiodpg Ngreéo. dadauwil@d@nvd ac
German ProfEC Gmbta 6ng Andreas Jansen, Gi d&m d6.c di éu hanh

Congty PECC3d v o c | laedngatyuo nvtarno n gcommwr@d&chcoht Béutrhh Bts a
k€& c,0tvada h ongiaiis@ Adpicédni tl &cpa cd dctachol®i &ré, kt6h 6 md i
di gav &n h an hgidmésattahidhnogah © ddotrvigir ¢ d & n Btnigé m gid &an g

n an gngtrooggvongmot .Ngmoi diadia ud ingddic Ulaa € PBALC3laong
Nguyén Hoang Diing, Tr w & n g Phpéhto ntgr i édi .@nang | vadi
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Ong Nguyén Quéc Khanhdd& duoc vidwa ndhh @&m v u chhér otnrg®ngtr B inch
Khanhc 6 n hih@®m t « Uy whHofong tyPECC3trongqua trinit h wec hi én , chuw o
bao mMiMe m v ubao &g uduy nvgd DN gdroamg i 6

Congty TNHHNam Kinhl @ nha valadddpak dé@ot r oMg vdré & cvdd @wn
mdli i & m G@agty TNHHNamKinh l1a6ng Phan Quéc Hao, Tr wdng Ban Quan |

Mic du chuwong trinh do gi 6 van adanEpgitacndgwd
nguyéngioc hi dwoc t hwcs ohihéanghadyukad it rdgrapyp 61 A pCad at x
sO6 t hém daih atna i ckhitmgamringed)dacoht chwong trinh
Hoat dnh gigd wdyc h or &tr ondidd Li éwdrk §1 & ha@aa o hEwmG ¢
trugc vho nhi*rng t aidwkdri@dhbaykofigctaltu pthamay i €€ t heo

Gi 6ngcéachuvhoat doanggiahguwdn HapnmMainuyémeen e wdan |
t h & @dng tyGerman ProfEG h adnd m rb&bg n hp lyd Ahepcv ¢ii Bén ¢ h u
quanvgphu hopowgi v@& anhha hgg yYaén nggldiné p @d6. nguyén
B&i vi khonkg étnh é hdédcay idddcant i €t ngdtdOmon @it ma@n
lailbao gédmhclAudm@nc @ad)i nkéhni gapw @ mi € ddwmgliiy@&@m s
¢ mttung bint wong miu khied ndgé n1 2 0w a.chay
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3 Phwong phap luan
Chuwongdd rdindiocra vao van BROLAVité& o nga W Rdowrkggéd pv a
c dad t dodCong tyNamKinht h wc Shiuécdtld § t h u a tConyg tyNam Kirth rda
CongtyPECC3d p h 6i | &joAp t h ithité vbaib ¢AINV (b& d&dpw rkgf t v & u
cam 6o € wickeioé u ccuh @EINEEA, MEASNET,vw)dad duwoc bxd@dmg nhan
ty PECC3vaCoéng tyNamKinh.Sa u k hi duva vao van hanh tai n
t hwdamn 6Gaob kya kKEEC@3 wmago@liZz ra PECC3mé§é obaot
cao van hanh.
Li én gubBodc&&nhi dp b thé tham khadao bado céao (
day

 Béo céol ap dat cdaoc Gtithdi sBra boan, bwc Trtarn g,

15/05/2012

V& c gssyb &rh anvhé ckddnhgh t éd uc daangimhinhlav & n s dlBu gdthigé n
dat WKawg.Hdanm |du obnhgw O n gtinhdtagtrong qua trind & ph k&t &an
thongquac acddw@méhinhduy t oan s aNédawmgn giudBeE e Mimdan duoc
thdp hon dang ké slogivogheatdnmt & sdtrphé@é&mtdinh v e
chinhc Gchy Bov .4y v t hawé kdmphuét hkba d&amwlgd grira
caysae Idwa@ddai .Chaann ¢gln db aa Iduw &umgbinhtrond oan hlwyd
giant h wc (hhoidkn t RrAu ghiaano )mét r d g id §idvadicangitc ac y éu t
bat cdainngh t 61t .
Déc 6 dmdotcr dsddn g tchod Ao Ay dgn aldwdnmrg kcid€mmap ti én hai
t 6cgiodd we di & pdidt dmat dtohaquidd@mhdiroc t Hwce lahidén
trongmém amoan .Khda&arhg t h did (gudadm gna®t yéu caus&é ch
chophécung cap t hdareg Xtaiadmr ddauno ntghdigéutedmacho & mi  hau
géonoéi chung & dia di ém do:

U Bi éu ktan g&a® omac kdica ndhiadum do

U Do thhhodgmgicdg@i @dakh it hdaduh i n h

O Meéc d0 chi ém vdota@éadicaaplgirdng heo
Nhuwdtc&mdo daglec hi gi &i h atnh otirdogniigh nkvhéoramwdgt t r i d
yduy ththdmng khangubP€ akhdomWpmaeg cv dtrongg B € pragiion
haonan phaimdt hitéartontph mdiiagdu ak i@ nh od r adot W&, v a
X ac dii @i kohd&tno agk Mo tvrvacn g , ¢ & @i Py adbudntg motinbh i n h
toansan | wong di én.
Can phaidit atowvddgi giidhaann ch é & akhi v dd@@n ghanggi 6
naméahuwvongdot didnc@w ®@dh vc tromgnéarods & n  Id i @émm & tung
binhthis & d atni ndhé mtérca g § m hidw @dlnrg k i € muadkacsnar ceaddii € u
ki dai VMiamdunéu chdravdg &Eévioghd hHy o nhlggéghd@dm Idir@mg
caoh o 0%s o m@drung binhthivi @¢dc gdmhldwdma g (tnidcanh gi a
hi @€u quaékinn ettt &@ha ohad 6 di@t s@du d Add%shodidéu ki én

D>
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haWi w®ddanhd&gn@ tvidni écudtyd c é & i glilkda c wc dngd 6giu a n
véciac dirgia@n

Hi nh 1 cabhapdtulmipg g An k Ban h ¢ pd av & Thammngang phiarén &
khodmgi ddiamdhware t hudi ahidiné m ttomgentht ckBEE uda y

10 n #Erénihanhngangnayc 6 moé tn hppauaviingc ho t hdyh&hddmeégm
ha@ dénydt darmil arongk hoang ghdodngghaldganduad v

hi érditaaidi & mdif gdadireg XnulBat L i ©m ThhghngangBaau ddéhahn o
Khodmgi gihamytndifia di é mThdnlingahgn@umxanh uc & dduwr ¢ i |
dodami chamuwoc t quytridPo-Trodgn@w adioan Quytriéght t &t
MCP).

n"a LiWm th
no d°i h4n, bao g m kholng th" i

94 95 96 97 98 99 00 01 02 03 04

94 95 96 97 98 99 00 01 02 03 04
Hinhl: Twvong quansdadoétadc cdgaytrmhMCPt he o

Truwdct hnédtp, méi Qi &dg doin@amdwaa t hulxi ahidéivdom adi w
VOG0 thautbhbéaag daém (thradamnhacihittdagn ing kmdAng t ho
giant r ddéab d ha iy erdg tgu@mgken theasté ybfaut hdéiviacha c di é u
ki é&én c¢iomh ong qutiddit ai dhémoThamgchirfdod ¢ dar hai
haduwoc t hWBd BEnviéd ndi € nb adnug dcodacrih @ & & mdugodhgg d @ ub a o
| avpcacs 0 da@@i clham ubpica tdd €ém t ham chi éu.
Té6m |l ai, casbdgbthélbirobg :qouan dai han

U Po ngéanbihaanditénk Mard i amb &i)n § man

U Podai tldéin Bthé&m chi €u

iU Bos O h,géu Wam thi@muchdédoc ogimgkH@dng rtomai

do ngamilmanmditéarr dw doan

Tram do ddlia KHa®mt @dhn Aphai carrtvoil géani i1 vnmha
nam va can dwoc dat trong khu vwc ma & dbé

U Gan v&i dia diém do ngédn han

9|44
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U CO6 cidcu dki éqni Khtiwdragg tv (co6 khi hau gi é6 kh
Ohau hét déachooagdot rtigndle idad c 4 ck kkio teandayyo & ¢
cac quamCascuh vongdd @ ¢ gidlihdyt hwdmwgc t hdwcd dhicé&mo t hé
vOoi dmgt h udd ndgdt emB@Ibms o v ¢i )vma tdimdaltid hruddtn gn hi é
b&di a vha nwaxung quanhV i vaghuerdgdd & ¢ gidhaycomo t nhuvoc
di € mcHigredd 6 ¢ h ihnahn xcémEhgdvaai cHad cécd Gcaol émoa.Vu di € m
chinh chimorcgot ridangh dur@ditdandhm@thg i da@i ant hwor
lat r ong dhiogau kdidéénnfu 6 di & mn bhad ghlngthridgépmm @& n he¢powngi
quanfau daiv a | isén ki @ts 61 dré @ ddagdi ud ki dnnh
That khoéngaynmakkhangr pbawg éhoyhadnwdaTr wédc ttiréam c
dd hwong tarigcc @@, t thiadngkhigdd di a ah EBom gi otayhign h
o khaxa Vi cayx, trkaongchcangc hék @D gih.db & ,chdad tram nay
thé phuc vu dog¢ HBEOmhE HodP adiéén grabyp g.mg u an

Nhwvoc di ém nay sé& duvuahey EdbE.Jgi ahtrong phan v

3.1  Cacyéu ciu dwgc xem xét trong Phén tich tiém niing gié

Cadc hodwiod@dmg t Huanthedtid&n qhuud @&n BanhlEC 61406121[N 0 i

dung hamk h dJoCact ham s6 dwhoph®emdoétt 6c dbé gi 6 v&i
dwoc gi ¢i thiéu ngédn gon.

IEC 61400121[NO0i du rkch dfodha mt i éduk &€th g@ wa @iddvas Arron g

di én n@btg-bingi@& duwondgPVichbongdbat dédng do khdong ch

t 6c dmcogliaéhu t haspd |tudud utrhii €t v a dbn Tdyingépvinang
can othanbddoagidng t idin éma yn sy gicnénd | éu cldwanvaay
cac yéuoc aahradpn gn hrh&ié nn gduea nt e ndd gi 6

3.1.1 Ghi chép tu liéu vé tram do

Dé cdanhégirsloydoémdt cawh fttmitchiyah odpky@mingao h €
t hihdwt gichépgur da v udoav &didodbncg dboo gliamg3d v & i tritha y
bay ndhiténny qguamd @ v xemgxétt r ong q uad ct rdion hg i doo

Vi tri chinh xac c|f Vi tri dUTMhloyw,c ttmea o
twvong tuw

M6 wé& bdo tphiuchéwpu diyf P6 cao do chinh xac
do 1 Hudongvat hi éthubdingdai 6
hu’cynngDcaa:ng cach tha
bac)
T Thi étsbidigéar dmayghlb(le
dﬂ(ié’u,nta)égﬁlgy t hudt s
f Cac thiBitdwac cladnp da
ké, v.v.) trong dé b
Ghichépt v V& éwhoi gi alf Téng s6 gi ¢ khoéng do
trongquatrinh wu s@i i éu 1 D6 dai mbéi | an khong

10]4 4
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Thongtinch ti ét veé nh®q Xay dwng | ai
thi ét bi do 1 Chuyén dia di ém
f Thay déi viung xung q
Bamgp (mnéw co) T S6 hi étbivnégh cac thi &d
dvoc s dung
1 Thay d&idonyg&athamsgd loihé |
T S6 lvondiBad nhao

BamBgpé xghidhépt v v& éam do

3.1.2 Cotdo gio

Ban ¢bhbtqidd ddiaAg dé&mugbgi@@Tac dagwgdadhadhvehd 660 mu
t hiGemay doéouvagdc 6ltrénm Otified tach h wc d & c 6t 6tilu@ Mm@eén ¢ h
d6cgiaddto wpic d(boom)Do ,théy dodgive Wapmodag cach t ¢
can donot@p.Trong qua trinh hirg@&nkcdi adc magy ddo ¢
dam bao tvrodaé ghdkitd p a isaunayvodi o @& ih&u vcah idnuhong ki nh
Capdi énc &m ath &8 Edoudooc vé amBd niguw & @i cnmaan®dnc ov aCapc .

d v octrodgd i c cdimgvad w@dEmé diamhdiod tya magma o 6cbk hoan g
cach.ngan

3.1.3 Cin (Cin ngang)

Cadol a can tthhvicéthikmi do 6gicgc dardycc d od pk ld&it c h &
dawoddto .ho6adng cclcth damiagi 6dda gd & dc mgrichiocha is au | ¢
duwongthdpli mdnii a c 6 fNOd o RafiB)d@

3.1.4 Chiéu cao thap va chiéu cao do gié
Chi @ uWoc g 6tohidhiag hi & b r mabmgiod wvoc dédiuat | ap

3.1.5 Khoang thoi gian thyc hién chwong trinh do gié

Chuong ¢$ @i dctngdididi vwoc t hwck ho é nt hténdonfiggipechmi h op
vodac ti démquarhvapahni hdap 6wn@i Ivéd &nhhunnggi Gn  t &gid n g u )
mét cach chSsayéddamoghi &p i ggiha diia d vtokcB on  tmdG@tn g am
khodang dahoos @mplaanm g h &my ébud tt 6drionnhg s &n did@a@mg
Tuynhien nhuvdd@aghaadai trén, badosddcunay omhgi mdlk chan

3.1.6 Trang thiét bi

Do t @odddc t huwcoo nhk BoGtrhgyi dag@ mdnt nvam)wdcty hi €t b i
cdm bGirdacahemahu héopsr du@gc | @bitdad roci@ hitiahyEt
dong ong dihéu kiiién Céch atch anégthghdeh nh khé@n ¢t &ong
vacacd atmhd ang tSaisa d%vad 6c d® ngi 0 gchali @ dsndrdothigé 8% t W

d € . V3lydonaycact hi €t Vac ad b gq id @ @ diéu chinhtrongk hi ddéng |
(wind tunnel)chopht he@egcvdiuc di cBhhdamg WHis®o hg iéd icndha
cam & édwvowag ktidotiodyifh u  E-HL

11]4 4
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3.1.7 Luu trit sb liéu
Chuodi tdhuwad igh daei @idarungbinh d 6 | égihat dhruid dpji & ut wia
t & ichodrang binh10 phitK hoang tl Eyi nmdsilHzteo[NO i Ref t].g

VB nguywing ctudyc® ndaoscd Hmidwo dw@Ec t hhechailcac®o | a

doc bang mAt thuwong tai dmagtindxééhrmagdoa vai EE€t b
t hap vas6l uhub &taruiy @ n GSMebua iig én t hodrodg dbBbuwgng
hi &n cacdaiya di éxa( @ @mRHIB Chi dMoahih&@i tthdmgé&nl i éu
GSMb arnig én t ho(ati dtdic & .0lorayr bad ddédm)ééu ttahédniga di € m
da duvocdEi & éavatnb dlén ht.hdng

3.1.8 Bao tri va giam sat tram do gid
PDé cobdood@amiméw daAFngiat Ac ki @m dtiomas o vaa@ao t
dvoc thwc hi @nDom6an hg uhy& eemdgiu dl fadddto tviadéc & m bi én
cod6 kihé&hdam t wamido @ aum

12|44
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4 Két qua do
Bing4dudi bid@y t hibéthkdaud i€ dmdg ddioZ h di Ekdéité nt hGc
chinhlat hoi di ém ke€tihmd b Ucaddaaymdigi dung

Pia diém Ngay bat dau Ngay két thic
Pa Loan 15.05.2012 00:00 31.05.2013 23:50
Bamghoang thoisgimédgiadh gi a

Bang 5 — Error! Reference source not found.6 d v & i chdtahy@ag tams d&én quanchinh

d édaci &rmi gbdiwa mobéi dGiaa tdd o8 mirddglgad ¢ho naghot hdy gi a
tri trhamVWeiblibnoh v & id amdd we & v c hang tiéangd &hongt h € & p
dung Weibuthb &i k WG ng pl@&khuv @dé uc & 6s 6dull ds@d & n gc hgii 6

d a@héngcoégi®c hdoi t heo )c altoGhar 6dide ugoigggaod € c 6 t hé x &
n g u 6 nchighdacc U a Waeldball. Tuy nhién d akhongp h & i | @o6v amdde gi a
hang (adnhh gn @ liém uandé riinh toansd n | drigd@mgy)it ryvdng khodadng
giannay, hamWeibullc 6 & th édcioh @t ¢ & vaccdomungg b amph.wong Vi
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Bangb5duw i day cho thay hwd&dng, chung |l oaisksb
dung ta L oamm
Cam bién Chiing loai S seri Sohieu |H.agl | Huéng Nhédn | P9 xién | Khoang
chinh [m] cin quay | méc ghi cach
[] phia thing
bic []/ g6c
Khoang
cach
thing
géc
Pa Loan Toa d§ (UTM WGS84) X /Y: 212975.16 / 1280824.84
Thi ét
gié trén ThiesL 0 a i 1110246| 10/8167 80 - - 0.0487| 0.245
cung
Thi ét . .
gi 6 & ThiesL o0 a i 11102412 10/8189 60 - - 0.0430| 0.259
Thi ét
gi 6 duy ThiesL o0 a i 1110287| 10/8194 40 - - 0.04382| 0.242
cung
Thi €t Hudéng g
hwéng | Thies4.228.00.xxx 1110087 i 80 315 135 i i
Thi ét
t hap \ Ammonit Meteo32 | C10(640 6 - - - -
tr i s
Nhi ék P6312 14 - - - -
May dd
i P6312 14 - - - -
Ap ké Ap ABEO 6 - - - -
BamgHerdéng, ching |l oaiu sbiskbrcltdaat hham Ebad Ltobaéngi 6 s
$6 lwong Mon_th/MayJune July Aug|Sep |Oct |Nov [Dec |Jan [Feb Mar |Apr May| total
: Unit |12 |12 |12 |12 |12 |12 |12 |12 |13 |13 |13 |13 |13
80 m
Tdédc d06 gi ¢[m/s] [5.00[7.51[7.046.884.27/4.15|4.86(5.31[5.41[5.95/4.33/4.19|3.66| 5.30
T h a mWesbdll A [m/s] |5.63|8.37[7.94(7.714.83/4.68(5.45(5.98|6.03|6.66|4.884.73|4.14| 5.98
T h a mWesball k [[] |2.56|3.32[2.312.86PR.142.44|2.87|2.55|3.22|2.94|2.08|2.19|2.22| 2.21
Cuwuong do [Ahi i 0.144
60 m
Tédc do06 gi ¢[m/s] [4.356.73/6.286.243.853.86/4.59(5.07(5.15(5.69(4.15|3.99(3.38| 4.90
T h a mWesball A [m/s] 14.90|7.53[7.09[7.024.35/4.36|5.17|5.72|5.75|6.39|4.68/4.51|3.82| 5.54
T h a mWeibdll k [[] |2.55|3.06[2.172.65p.17]2.46|2.70|2.42|3.05|2.83|2.02|2.10|2.12| 2.17
Cuong do [Ahi 0.158
40m
Toéc do6 gi d[m/s] [4.296.426.045.903.693.68|4.29/4.78(4.855.373.94(3.79|3.21| 4.66
T h a mWeibdll A [m/s] 14.82|7.1716.82/6.644.17/4.15|4.84|5.39|5.43|6.03|4.45/4.28|3.63| 5.26
T h a mWeibdll k [[] |2.56|3.102.212.672.142.34|2.55/2.31|2.91|2.71(1.97 |2.05|2.06| 2.13
Cuong do [Ahi i 0.163
Cic tham s khi twong bd sung
Nhi étm[@@ 14 23.33
Ap <mRa] 903.10
D6 am t Gdnitg d 89.50
BarmgS6 | i éu trung binh khhkingt @ ¢dag dgoia@ @€ ac dac di ém

N
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S6 It i®52012d €31.052013,c ho ttdhd ydrong bginhghi dilh@an cao80d 0
mlas530m/sv ¢ iv & h g chiph lag i FHAval105>. T6 ¢ dduw gkand dGheop hwong
trinh Weibull v & i t AEmI8mBvak=221L.Gi 6 manh hon trong th
Tamva twong d6i yé€u trong céac thang con | ai,
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5 Diéu chinh dai han

O trkeat | ggivarongvongmd t h &NB5/2012d € 31/052013 v &

t hé Khharrcg samhk i dgibdai t fdaina d.iV8 m,wdiogc di

caick €t | qu& aNO tlhay®Ed .k hoéng dd atmigu@®dihng 6 | i éu do

| vovmgan dhdvii &tc &pytridhME€® Van dé s dundams@® ¢ om@

bdo ngo.

Vévannag,8 6 khitwong trung binh hanggamamatad vok-c
hi

nghi éhé ¢tdrdd u duvoc. mrc d0O0 bi é&n thién

Hinhd v &i dayt écch ochh hg@iydwra 2@2d € n 2082ma i bBtar aloich
di @ mdido gkahno &hkgidvté p hiNed ncahno atdidd yb i € n s h i@ @ uc U
hang khddigmén +t986gi & tri dar chitgédtbi odh cac nam

Annual
3.0

\/

1.5

== Annual
1.0

0.5

0.0

2002 2003 2004 2005 2006 2007 2008 2009 20102011 2012

Mac kchio @n@nady ikhong ap dung duoc cho diéégdm do
rdng cung khoang bién thién vé&i.Hawnoitdehkiyac,dd i
di eu nay cho thay cac Kétn ljacknh 6 rSBoamého ddi ar «
binhNhv wecawpn, dany@ukhd o , kit ml€ plad &t e dsodam |Idw @Rdg
rangl agsa@m t hd Fa YWaEWw cnddumhg 9H;M daéeblma@mr dung phuw
phadp danh gi a4 dang tin cay hon

164 4
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6 Cac yéu té bat dinh ciia chwong trinh do gié

Khi ti éadédhaé&Buoeddvoi gnishdokhécnhamac 6 t hécdanyééant o
dinh | i éné qtuinéa dEcmong chuwohdy ddb i gthnigifog igd @bc, y
bad&t di nhapadgnégua cclihwyd nt rviardom gdumdh@in@tol, dpt B a6t
bik,ectdaudtcilgp phwongkipéhndpt rdai éu6 clHod@mhh GEa @b i O
hi ébi nhda dhgoc.Teymhiék & ognchar tvhadly cling khong co6
bad&t di nh cNoh tgh§éu btadn go &0. di tirhc hA & t© 16 6 thépnédr okaén g
Cacy éu t 0 thhaitodcd ivieh édaih alad &in bi ét wa@ad h@dtréam@y r a
khoang tdmovidgg idathnmimladdit co¢ yéu to6 battlddnb n
kédoquytrinhdi é ns 6c aco @ ut Ao €ua.

Badanngho thady cac yéu t06 bat sdd nghi @dwdobhgamd i | i

Mikc do bat
Yéu to bat dinh Nhan xét dinh ve toc
do gié [%0]

Do toc dd gio

Mdc do6 bat diam Bd ki

0,
hi éu chinh trong dodng¢ 1.89%

Hi éu chinh may do gi 6

Anh huédng cuaa can | ap ]
- Méo dang ludng gi(Can |l ap thiét bi do ¢ 06%
- Hi éu &*ng che bdng 0.5%
Swv bat dinh cda vidoc
Pac tinh tuwong doi culdo dac tinh khi dbéng 1.0%
khadac veé thudc tinh me
Bi Eén thién dai han Khodng bién dbé culOa s 9,5%
;:h“ $halpi @on quan B8N |55 Lt dinh caoa quéa f 01%
Téng mirc d9 bét dinh ciia co sé sb li¢u gié 9.77%

Banmgpo bat di nhsd vlom@utdbbgn g Glai én quabm démnt ccA &G cg igd at
thdy do b&pthudihmhp ovhdidmuy dinh cfia T6 chiwc Tiéu chuén
*Dopt&6 |ié&u thuay van khoéng tuwong quan v&éi s6 |iéu d
thay wvan

116 chuc Ti éyHwehnud nd ynaowieot odat diA¥95trong do | wong
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7 Phén tich va danh gia chi tiét s6 liéu do gié

MOt bao cao
Cacy étuqu an

moé ta dudi

phan

day

t ich

chi

troddg m&hihagbdaii a

t

i 6t cho moi

d vad®rh udtdrwmn g

do

*ng

P6 cao

Van

80m

60m

40m

Th

O
S5
(=g
os

Ph
gi o

a»
>
o

Q
©

o8 o x
=

¥| O o
QO

Phan b
gio

Vi

VI

Bi €én ttdrci rdtd
B80m)va huédng
(80m) qua cac ngay

VIiI

Bi €minh todc
B80m)va huwudng
(80m) qua cac thang

BadmMgPhan

tichsdagid@nbhgithdt cdad c

ac

tram do

trong
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8 Tham khao

Ref.1 IEC 61400121:WIND TURBINES—Part 121: Power performance
measurements of grid connected wind turbines

Ref.2 IEA 1°'Ed. 1999: Recommended Practices for Wind Turbine Testing and
Evaluationll. Wind Speed Measurement and use of Cup Anemometry
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Phu luc A — Phén tich va danh gia chi tiét s li¢u do gi6

I-Thong ké sb liéu do
Do cao 80m

Ngay 5.12 6.12 712 812 912 1012 1112 1212 113 213 313 413 513

1 144 144 144 144 144 144 144 144 144 144 144 144
2 144 144 144 144 144 144 144 144 144 144 144 144
3 144 144 144 144 144 144 144 144 144 144 144 144
4 144 144 144 144 144 144 144 144 144 144 144 144
5 144 144 144 144 144 144 144 144 144 144 144 144
6 144 144 144 144 144 144 144 144 144 144 144 144
7 144 144 144 144 144 144 144 144 144 144 144 144
8 144 144 144 144 144 144 144 144 144 144 144 144
9 144 144 144 144 144 144 144 144 144 144 144 144

10 144 144 144 144 144 144 144 144 144 142 144 144

11 144 144 144 144 144 144 144 144 144 144 144 144

12 144 144 144 144 144 144 144 144 144 144 144 144

13 144 144 144 144 144 144 144 144 144 144 144 0

14 144 144 144 144 144 144 144 144 144 144 144 144

15 144 144 144 144 144 144 144 144 144 144 144 144 144

16 144 144 144 144 144 144 144 144 144 144 144 144 144

17 144 144 144 144 144 144 144 144 144 144 144 144 144

18 144 144 144 144 144 144 144 144 144 144 144 144 144

19 144 144 144 144 144 144 144 144 144 144 144 144 144

20 144 144 144 144 144 144 144 144 144 144 144 144 144

21 144 144 144 144 144 144 144 144 144 144 144 144 144

22 144 144 144 144 144 144 144 144 144 144 144 144 144

23 144 144 144 144 144 144 144 144 144 144 144 144 144

24 144 144 144 144 144 144 144 144 144 144 144 144 O

25 144 144 144 144 144 144 144 144 144 144 144 144 O

26 144 144 144 144 144 144 144 144 144 144 144 144 144

27 144 144 144 144 144 144 144 144 144 144 144 144 144

28 144 144 144 144 144 144 144 144 144 144 144 144 144

29 144 144 144 144 144 144 144 144 144 144 144 0

30 144 144 144 144 144 144 144 144 144 144 144 144

31 144 144 144 144 144 144 144 144

=S

54.8 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 8&7.1
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Do cao 60m

Ngay 5.12 612 712 812 912 1012 1112 1212 113 213 313 413 513

1 144 144 144 144 144 144 144 144 144 144 144 144
2 144 144 144 144 144 144 144 144 144 144 144 144
3 144 144 144 144 144 144 144 144 144 144 144 144
4 144 144 144 144 144 144 144 144 144 144 144 144
5 144 144 144 144 144 144 144 144 144 144 144 144
6 144 144 144 144 144 144 144 144 144 144 141 144
7 144 142 144 144 144 144 144 144 144 144 136 144
8 144 144 144 144 144 144 144 144 142 144 144 144
9 144 144 144 143 144 144 144 144 144 144 144 144

10 144 144 144 144 144 144 144 144 144 144 144 143

11 144 144 144 144 144 144 144 144 144 144 144 143

12 144 144 144 144 144 144 144 144 144 144 144 144

13 144 144 144 144 144 144 144 144 144 136 144 O

14 144 144 144 144 144 144 144 144 144 144 144 144

15 139 144 144 144 144 144 144 144 144 144 144 144 144

16 144 144 144 144 144 138 144 144 144 144 144 144 144

17 144 144 144 144 144 144 144 144 144 144 144 143 144

18 144 144 144 144 144 144 144 144 144 144 144 144 144

19 143 144 144 144 144 144 144 144 144 144 143 144 144

20 144 144 144 144 144 144 144 144 144 144 144 144 144

21 144 144 144 144 144 144 144 144 144 144 144 144 144

22 144 144 144 140 144 144 144 144 144 144 144 144 144

23 144 144 144 144 144 144 144 144 144 144 143 144 144

24 144 144 144 144 144 144 144 144 144 144 144 144 O

25 144 144 144 144 144 144 144 144 144 144 144 144 O

26 144 144 144 144 144 144 144 144 144 144 144 144 144

27 144 144 144 144 144 144 144 144 144 144 144 144 144

28 144 144 144 144 144 144 144 144 144 144 144 144 144

29 144 144 144 144 144 144 144 144 144 144 144 0

30 144 144 144 144 144 144 144 144 144 144 144 144

31 142 144 144 144 144 144 144 144

S

54.7 100.0 100.0 999 100.0 99.9 100.0 100.0 100.0 100.0 99.8 99.7 87.1
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Do cao 40m

Ngay 512 612 712 812 912 1012 1112 1212 113 213 313 413 513

1 144 144 144 144 143 144 144 144 144 144 144 143
2 144 144 144 144 144 144 144 144 144 144 144 144
3 144 144 144 144 144 144 144 144 144 144 144 144
4 144 144 144 144 144 144 144 144 144 144 144 144
5 144 144 144 144 144 144 144 144 144 144 144 144
6 144 144 144 144 144 144 144 144 144 144 144 144
7 144 144 144 144 144 144 144 144 144 144 144 144
8 144 144 144 144 144 144 144 144 144 144 144 144
9 144 144 144 144 144 144 144 144 144 144 144 144

10 144 144 144 144 144 144 144 144 144 144 144 143

11 144 144 144 144 144 144 144 144 144 144 144 144

12 144 144 144 144 144 144 144 144 144 144 144 144

13 144 144 144 144 144 144 144 144 144 144 144 0

14 144 144 144 144 144 144 144 144 144 144 144 144

15 144 144 144 144 144 144 144 144 144 144 144 144 144

16 144 144 144 144 144 144 144 144 144 144 144 144 144

17 144 144 144 144 144 144 144 144 144 144 144 144 144

18 144 144 144 144 144 144 144 144 144 144 144 144 144

19 144 144 144 144 144 144 144 144 144 144 144 144 144

20 144 144 144 144 144 144 144 144 144 144 144 144 144

21 144 144 144 144 144 144 144 144 144 144 144 144 144

22 144 144 144 144 144 144 144 144 144 144 144 144 144

23 144 144 144 144 144 144 144 144 144 144 144 144 144

24 144 144 144 144 144 144 144 144 144 144 144 144 O

25 144 144 144 144 144 144 144 144 144 144 144 144 O

26 144 144 144 144 144 144 144 144 144 144 144 144 144

27 144 144 144 144 144 144 144 144 144 144 144 144 144

28 144 144 144 144 144 144 144 144 144 144 144 144 144

29 144 144 144 144 144 144 144 144 144 144 144 0

30 144 144 144 144 144 144 144 144 144 144 144 144

31 144 144 144 144 144 144 144 144

S

548 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 87.1
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WIND SPEED
{mi's}

|\SOUTH -~ -

Bl e
I sc-7s
[] so-en
[] op-z210

Caims: 0.00%
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I11-Phan b tin suit tdc dd gi6 & dd cao 80 m

10. Wind Speed Frequency Distribution
= Maximum likelihood
Least squares
— WASP
Actual data
8.
&
=
@
=
o
2 4
[
2|
A=
’r-
0 ‘ :
0 5 10 15 20
Wind Speed (m/s)

Do cao 60m
10 Wind Speed Frequency Distribution
= Maximum likelihood
Least squares
= WASP
Actual data

Frequency (%)

| P

15 20
Wind Speed (m/s)
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Do cao 40m
10 Wind Speed Frequency Distribution
== Maximum likelihood
Least squares
= WAsSP
Actual data
8-
0y
=
[ ']
=
o
@ 4
[
2
A=
’P-
0!
20
Wind Speed (m/s)
IV-Bién thién theo giv ciia toc dd gié & dd cao 80m, 60m va 40m
7 Mean Diumal Profile
—V1_80m
—VZ_60m
V3 _40m
6,
5_
Iy
E
4
-4
[ 7]
-
=
=3
=
H
=
2]
1,
4
0

Houwr of Day

18

24

25|44




Bao cao €mkwiarcuMamng | wvong Gi 6 Gl Z/ Mol T

V-Bién thién theo thang ciia toc dd gié & do cao 80m, 60m va 40m

8 350

AN

r300

250

(=]

200

V4_80m (mis)
Dir_80m ()

ol

H50

4]
100

May Jun a7 Aug Sep = Oct Nov Dec Jan Feb ' Mar Apr | May
2012 2013

Phu luc B — Bang hi¢u chinh Pa Loan
Thi 6t Hhiesff® @ d86m:ao
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Pa Lo ¥Om
DEUTSCHER KALIBRIERDIENST DKD

Kalibrierlaboratorium / Calibration laboratory
Akkreditiert durch die / accredited by the
Akkreditierungsstelle des Deutschen Kalibrierdienstes

Deutsche a— Deutsche WindGuard R e
WlndGUCl'd Wind Tunnel Services GmbH [LaN[R3
The Wind Professionals Varel DKD-K- 36801
10/8167
DKD-K-
Kalibrierschein Kalibrierzeichen | 36801
Calibration Certificate Calibration label
11/2010
Gegenstand Dieser Kalibrierschein  dokumentiert  die
Otve'gcr 4.3351.10.000 Ruckfihrung auf nationale Normale zur
Darsteflung der Einheiten in Ubereinstimmung
Hersteller i ) mit dem Intemationalen Einheitensystem (Sl).
Arataciror Thies Clima Der DKD ist Unterzeichner der multi- lateralen
D-37083 Gottingen Ubereinkommen der European co-operation for
Accreditation (EA) und der International
Typ 4.3351.10.000 Laboratory Accreditation Cooperation (ILAC)
Type zur  gegenseitigen  Anerkennung  der
Kalibrierscheine.
gg"t;?lgahS?nen-Nr Body: 11102446 Fir die Einhaltung einer angemessenen Frist
Cup: 11102446 zur Wiederholung der Kalibrierung ist der
Auft raciaeber . Benutzer verantwortlich.
ioarragg Ammonit GmbH This calibration certificate documents the
D-10997 Berlin traceability to national standards, which realize
the units of measurement according to the
International System of Units (Sl).
éﬂia Dsnummer VT10799 The DKD is signatory to the muitilateral

agreements of the European co-operation for
5 - < Accreditation (EA) and of the International
Anzahl der Seiten des Kalibrierscheines 3 Laboratol tatic ;
b ry Accreditation Cooperation (ILAC)
B of pages of the certificate . for the mutual recognition of calibration
certificates.
Bj’,‘e”;}‘ cg'ebrrai!(allbnerung 26.11.2010 The user is obliged to have the object
recalibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Auszige oder Anderungen bediirfen
der Genehmigung sowohi der Akkreditierungsstelle des DKD als auch des ausstellenden Kaiibrierlaboratoriums.
Kalibrierscheine ohne Unterschrift und Stempel haben keine Giitigkeit.

This calibration certificate may not be reproduced other than in full except with the permission of both the Accreditation
Body of the DKD and the issuing faboratory. Calibration certificates without signature and seal are not valid.

Leiter des Kalibrierlaboratoriums Bearbeiter
Head gf the calibration laboratory Person in gharge
TN T i
O

Dipl. Phys. D. Westermann Dipl. Ing. (FH) Catharina Hercid
Deutsche WindGuard Wind Tunnel Services GmbH Deutsche
Oldenburger Str. 65
26316 Varel ; Tel. ++49 (0)4451 95150 WIﬂdGUCI'd
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Page. 10/8167
DKD-K-
36801
11/2010

Kalibriergegenstand
Object

Kalibrierverfahren
Calibration procedure
Ort der Kalibrierung

Place of calibration

Messbedingungen
Test Conditions

Umgebungsbedingungen
Test conditions

Akkreditierung
Accreditation

Anmerkungen
Remarks

Auswertesoftware
Software version

Anemometer

IEC 61400 12 1 - Wind Turbine Power Performance Testing 12 2005
MEASNET - Cup Anemometer Calibration Procedure — 09 1997
1SO 3966 — Measurement of fluid in closed conduits - 1977

Windtunne! of Deutsche WindGuard, Varet

wind tunnet area ¥ 10000 cm?
anemometer frontal area ? 230 cm?
diameter of mounting pipe ¥ 34 mm
blockage ratio ¥ 0.023 {4
blockage correction ® 1.000 {-}
air temperature 20.7 °C +0.2K
air pressure 1004.6 hPa +0.3 hPa
relative air humidity 324% +20%
08/2009

5.0

2y,

vy i der A use des Wi

Tadhte Cusrschidl
¥ Durchmesser des Montagerohrs
" Verhaltnis von 2) zu 1)

' Korrekturfakior durch die

gung der Strémung durch den Prifling

rf) des Priflings inkl. Montagerohr

Anmerkung: Aufgrund der

Remark: Due to the special construction of the test section no blockage cotrection is necessary

Dieser Kalibrierschein wurde elektronisch erzeugt
This calibration certificate has been generated electronically

der M ist keine Korrektur nétig.

Deutsche WindGuard Wind Tunnel Services GmbH

Oldenburger Str. 65

26316 Varel ; Tel. ++49 (0)4451 95150

Deutsche i
ard

WindGu
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Poe? : 10/8167
DKD-K-
36801
11/2010
Kalibrierergebnis:
Resuit:

Test Item (1/s) Tunnel Speed (m/s) Uncertainty (k=2) (m/s)

85.386 4.154 0.05
127.516 6.117 0.0
168.951 7.978 0.05
208.478 9.822 0.05
251.807 11.776 0.0
293.861 13.737 0.05
336.839 15.690 0.05
313.955 14.652 0.05
272.944 12.761 0.05
229.600 10.775 0.056
188.094 8.877 0.05
146.143 6.959 0.05
107.864 5.182 0.05

Angegeben ist die erweiterte Messunsicherheit, die sich aus der Standardmessunsicherheit durch

 Multiplikation mit dem Erweiterungsfakior k=2 ergibt. Sie wurde gemaB DKD-3 ermitteit. Der Wert der
:MessgrdBe liegt mit einer Wahrscheinlichkeit von 95 % im zugeordneten Wertintervall.

Der Deutsche Kalibrierdienst ist Unterzeichner der multilateralen {Jbereinkommen der European co-
operation for Accreditation (EA) und der International Laboratory Accreditation Cooperation (ILAC) zur
gegenseitigen Anerkennung der Kalibrierscheine. Die weiteren Unterzeichner innerhalb und auBerhalb
Europas sind den Internetseiten von EA (www.european-accreditation.org) und ILAC (www.ilac.org) zu
entnehmen.

The expanded uncertainty assigned to the mea-surement results is obtained by multiplying the standard
uncertainty by the coverage factor k = 2. It has been determined in accordance with DKD-3. The value of the
measurand lies within the assigned range of values with a probability of 95%.

The DKD is signatory to the muiltilateral agree-ments of the European co-operation for Accredita-tion (EA)
and of the International Laboratory Accreditation Cooperation (ILAC) for the mutual recognition of calibration
certificates.

Deutsche WindGuard Wind Tunnel Services GmbH Deutsche P
Oldenburger Str. 65 wc dG rd
26316 Varel ; Tel. ++49 (0)4451 9515 0 inacua
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Anhang

e D Lom §0m

10/8167

1 Detailed MEASNET' Calibration Results

DKD calibration no.

Body no.

Cup no.

Date )

Air temperature
Air pressure
Humidity

Linear regression analysis

10/8167

11102446
11102446
26.11.2010
20.7 °C
1004.6 hPa
324 %

carrelmtian: 0.969604
Ouput #t 10 rrix 21266

¢ Resiciais = Windspeed

'} Accarding to MEASNET Cup Anemometer Calibration Procedure 09/1997.
Deutsche WindGuard Wind Tunnel Services is accredited by MEASNET and by the Deutscher Kalibrierdienst
— DKD (German Calibration Service). Registration: DKD — K — 36801

Residuals / m/s

Slope 0.04587 (mis)/(1/s) £0.00005 (m/s)/(1/s)
Offset 0.245 m/s +0.011 m/s
Sterr(Y) 0.011 m/s
Correlation coefficient 0.999994
Remarks no
Calibration No: 10_8167; Body No: 11102446; Cup No: 11102446
20ng = S § 102
WindQuard
] g B 04
_E =
_ :
amy ]
=
glqm. s S . R ::: S e - lo
h-] a
§ .
5 = 0.4
L]
0 : —J.02
o 50 100 150 200 250 300 350 400
slops 004587 Anemometer output Mis

Oidenburger Str. 65
26316 Varel ; Tel. ++49 (0)4451 95150

Deutsche WindGuard Wind Tunnel Services GmbH

Deutsche

WindGuard
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Anhang

Annex 10/8167

2 Instrumentation

Pos. Sensor Manutfa. Identitication Year
Pitot static tube Airflow 483/8 Nr. 000142 02
2 Pitot static tube Airtlow 483/8 Nr. 000143 02
Pitot static tube Airfiow 483/8 Nr. 000144 02
Pitot static tube Airflow Nr. 000145 02
Pressure transducer Setra 1688081 02
Pressure fransducer Setra 1688082 02
Pressure transducer Setra 1688083 02
8 | Pressure transducer Setra Nr. 1638084 02
9_ | EiL Baromater Vaisala 100 A Nr. X2010004 02
1 El. Thermometer Galltec KPK 1/6-ME 02
11 | El. Humidity sensor Galltec KPK 1/6-ME 02
12 | Wind tunnel contral 5 = 2
13 | CAN-BUS/PC esd o a4
14 | Anemometer =
15_| Universal isofator Knick P2700 - 98430 05

Table 1 Description of the data acquisition system

Remark: Last Re-accreditation see page 2

3 Photo of the calibration set-up

Calibration set-up of the anemometer calibration in the wind Remark: The proportion of the set-up are not true to scale due to
tunnel of Deutsche WindGuard, Varel. The anemometer imaging geometry.
shown is of the same type as the calibrated one.

4 Deviation to MEASNET procedure

The calibration procedure is in all aspects in accordance with the IEC 61400-12-1 Procedure

5 References

[1] . Westermann, 2009 - Verfahrensanweisung DKD-Kalibrierung von Wind
[2]1EC 61400-12-1 12/2005 - Wind Turbine Power Performance Testing
[3)1SO 3966 1977 - Measurement of fluid flow in closed conduits

[4) MEASNET 09 1997 - Cup Anemometer Calibration Procedure

g windigl soren

Deutsche WindGuard Wind Tunnel Services GmbH e
Oldenburger Str. 65 Deutsche <

26316 Varel ; Tel. ++49 (0)4451 9515 0 WindGuard
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Da LoanThies ' Class Anemometer at 60

Pa Lowr 60m
DEUTSCHER KALIBRIERDIENST DKD

Kalibrierlaboratorium / Calibration laboratory
Akkreditiert durch die / accredited by the
Akkreditierungsstelle des Deutschen Kalibrierdienstes

Deutsche - Deutsche WindGuard e
Wind Tunnel Services GmbH =z
WindGuard | Ser
The Wind Professionals are DKD-K- 36801
10/8189
DKD-K-
Kalibrierschein Kalibrierzeichen | 36801
Calibration Certificate Calibration label
11/2010
i M g W R

Darstellung der Einheiten in Ubereinstimmung

. . mit dem internationalen Einheitensystem (SI).
Eﬁ,ﬁﬁ}fgﬁ,;, Thies Clima Der DKD ist Unterzeichner der multi- lateralen
D-37083 Géttingen Ubereinkommen der European co-operation for

Accreditation (EA) und der International

:'r'Yp ) 4.3351.10.000 Laboratory Accreditation Cooperation (ILAC)

ype zur  gegenseiigen  Anerkennung  der
. i Kalibrierscheine.

gg%'ﬁg?;"en'm' Body: 11102442 Fir die Einhaltung einer angemessenen Frist

Cup: 11102442 zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.
éblggfl"%?eber Ammonit GmbH This calibration certificate documents the
D-10997 Berlin traceability to national standards, which realize
. the units of measurement according to the
International System of Units (SI).
Auftragsnummer VT10799 The DKD is signatory to the multilateral
Clrdag(\o; agreements of the European co-operation for
Accreditation (EA) and of the International
Laboratory Accreditation Cooperation (ILAC)
for the mutual recognition of calibration
Datum der Kalibri certificates.
Daare“,,",‘ca,,%',a,,?,,' nerung 27.11.2010 The user is obliged to have the object
recalibrated at appropriate intervals.

Anzahl der Seiten des Kalibrierscheines 3
Number of pages of the certificate

Dieser Kalibrierschein darf nur volistandig und unverandert weiterverbreitet werden. Auszige oder Anderungen bedrfen
der Genehmigung sowohl der Akkreditierungsstelie des DKD als auch des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine ohne Unterschrift und Stempel haben keine Gultigkeit.

This calibration certificate may not be reproduced other than in full except with the permission of both the Accreditation
Body of the DKD and the issuing faboratory. Calibration certificates without signature and seal are not valid.

Stempel Leiter des Kalibrierlaboratoriums Bearbeiter
Seal Q Head gf the calibration laboratory Person in gharge
. [7
Dipl. Phys. D. Westermann Dipl. Ing. (FH} Catharina Herold

Deutsche WindGuard Wind Tunnel Servu:es GmbH
Oldenburger Str. 65 Deutsche e

26316 Varel ; Tel. ++49 (0)4451 95150 Wdeua
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Kalibrierverfahren
Calibration procedure IEC 61400 12 1 - Wind Turbine Power Performance Testing 12 2005
MEASNET - Cup Anemometer Calibration Procedure — 09 1997
I1SO 3966 — Measurement of fluid in closed conduits - 1977
Ort der Kalibrierung
Place of calibration Windtunnel of Deutsche WindGuard, Varel
Messbedingungen
Test Conditions wind tunnel area " 10000 cm?
anemometer frontal area 2 230 cm?
diameter of mounting pipe ¥ 34 mm
blockage ratio ¢ 0.023[1]
blockage correction ¥ 1.000 [-]
Umgebungsbedingurigen
Test conditions air temperature 18.1°C +02K
air pressure 1010.1 hPa + 0.3 hPa
relative air humidity 316 % +20%
Akkreditierung
Accreditation 08 /2009
Anmerkungen e
Remarks
Auswertesoftware 5.0
Software version
" a i he der A ise des Wi

2 Vereinfachte Querschnittsfliiche (Schattenwurf) des Pritlings inki. Montagerohr

¥ Durchmesser des Montagerohrs
* Verhaltnis von 2) zu 1)

9 Korrekturfaktor durch die gung der Strémung durch den Prifling
] der { 1 Ki ktion der ist keine Korrektur nétig.
Remark: Dus to the special construction of the test section no blockage correction is necessary

Dieser Kalibrierschein wurde elekironisch erzeugt
This calibration certificate has been generated electronically

Deutsche WindGuard Wind Tunnel Services GmbH
Oldenburger Str. 65
26316 Varet ; Tel. ++49 (0)4451 95150

Deutsche

WindGuard

—
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e 10/8189
DKD-K-
36801
11/2010
Kalibrierergebnis:
Result:
Test Item (1/s) Tunnel Speed (m/s) Uncertainty (k=2) (m/s)

86.133 4.181 0.05

128.362 6.132 0.05

168.258 7.982 0.05

209.199 9.832 0.05

252.057 11.791 0.05

294.379 13.750 . 0.05

337325 15.705 0.05

315.086 14.669 0.05

273.366 12.773 0.05

229622 10.804 0.05

188.085 8.887 0.05

146.393 6.973 0.05

108.585 5.229 0.05

Angegeben ist die erweiterte Messunsicherheit, die sich aus der Standardmessunsicherheit durch
Multiptikation mit dem Erweiterungsfaktor k=2 ergibt. Sie wurde gemaB DKD-3 ermitteit. Der Wert der
MessgréBe liegt mit einer Wahrscheinlichkeit von 95 % im zugeordneten Wertintervall.

Der Deutsche Kalibrierdienst ist Unterzeichner der multilateraien Ubereinkommen der European co-
operation for Accreditation (EA) und der International Laboratory Accreditation Cooperation (ILAC) zur
gegenseitigen Anerkennung der Kalibrierscheine. Die weiteren Unterzeichner innerhalb und auBerhalb
Europas sind den Internetseiten von EA (www.european-accreditation.org) und ILAC (www.ilac.org) zu
entnehmen.

The expanded uncertainty assigned to the mea-surement results is obtained by multiplying the standard
uncertainty by the coverage factor k = 2. It has been determined in accordance with DKD-3. The value of the
measurand lies within the assigned range of values with a probability of 95%.

The DKD is signatory to the multilateral agree-ments of the European co-operation for Accredita-tion (EA)
and of the International Laboratory Accreditation Cooperation (ILAC) for the mutual recognition of calibration
certificates.

Deutsche WindGuard Wind Tunnel Services GmbH

Deutsch P
Oldenburger Str. 65 wu i ,dG S
26316 Varel ; Tel. ++49 (0)4451 95150 inaosua
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Anhang
Annex

Pa Loom 60m

10/8189

DKD calibration no.

Body no.

Cup no.

Date

Air temperature
Air pressure
Humidity

Linear regression analysis

10/8189

11102442
11102442
27.11.2010
18.1°C
1010.1 hPa
316 %

1 Detailed MEASNET' Calibration Results

'} According to MEASNET Cup Anemometer Calibration Procedure 09/1997.
Deutsche WindGuard Wind Tunnel Services is accredited by MEASNET and by the Deutscher Kalibrierdienst
— DKD (German Calibration Service). Registration: DKD — K — 36801

Slope 0.04580 (m/s)/(1/s) +0.00006 (m/s)/(1/s)
Offset 0.259 m/s £+0.012 m/s
St.err(Y) 0.014 m/s
Correlation coefficient 0.999992
Remarks no
Calibration No: 10_8188; Body No: 11102442; Cup No: 11102442
20 e . 02
WihoQard
15 i 01
]
£ .
s s "
. - L ]
g“o ."..'-.' ,'.'-’-o L]
- .
=
= . "
5i . 0.1
-
o 50 100 150 200 250 300 350 400
siope O Anemmonmeder output His
— ¢ Resickmis a Windspeed

Residuals / m/s

Oldenburger Str. 65
26316 Varel ; Tel. ++49 (0)4451 95150

Deutsche WindGuard Wind Tunnel Services GmbH

Deutsche

—

WindGuard
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Anhang

Annex 10/8189

2 Instrumentation

Pos. Sensor Manufa. Identification Year
Pitot static tube Airfiow 483/8 Nr. 000142 02
Pitot static tube Airflow 483/8 Nr. 000143 02
Pitot static tube Aidlow | 483/8 Nr. 00014:
4 Pitot static tube Airtlow 483/8 Nr. 000145 0.
5 | Pressure transducer Setra C 239 Nr. 1688081 [i}
6 | Pressure transducer Setra C 239 Nr. 1688082 0
7 _| Pressure transducer Setra C 239 Nr. 1688083 o}
8 _| Pressure transducer Setra C 239 Nr. 1688084 [i}
9 | El Barometer Vaisala 100 A Nr. X2010004 0:
10 | El. Thermometer Galltec KPK 1/6-ME 0:
11 [ El. Humidity sensor Galttec KPK 1/8-ME 02
12 | Wind tunnel contro! - - -
13 | CAN-BUS/PC esd 2 04
14__i Anemometer =
15 | Universal Isolator Knick P2700 - 98430 05

Table 1 Description of the data acquisition system

Remark: Last Re-accreditation see page 2

3 Photo of the calibration set-up

Calibration set-up of the anemometer calibration in the wind Remark: The proportion of the set-up are not true to scale due to
tunnel of Deutsche WindGuard, Varel. The anemometer imaging geometry.
shown is of the same type as the calibrated one.

4 Deviation to MEASNET procedure
The calibration procedure is in all aspects in accordance with the IEC 61400-12-1 Procedure
5 References

[1] D. Westermann, 2009 - Verfahrensanweisung DKD-Kalibrierung von Windgeschwindigf
[2] IEC 61400-12-1 12/2005 - Wind Turbine Power Performance Testing

[3] ISO 3966 1877 - Measurement of fiuid flow in closed conduits

[4] MEASNET 09 1997 - Cup Anemometer Calibration Procedure

Deutsche WindGuard Wind Tunnel Services GmbH i
Oldenburger Str. 65 Deuische L
ard

26316 Varel ; Tel. ++49 (0)4451 9515 0 WindGu
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P66 d0mp

Da Lo LOm

DEUTSCHER KALIBRIERDIENST DKD

Kalibrierlaboratorium / Calibration taboratory
Akkreditiert durch die / accredited by the
Akkreditierungsstelle des Deutschen Kalibrierdienstes

Deutsche /’)#/5; Deutsche WindGuard Ef'::::mm
WiﬂdGUCI’d Wind Tunnel Services GmbH  [Egg/aN\[RX
The Wind Professionals Varel DKD-K- 36801
10/8194
DKD-K-
Kalibrierschein Kalibrierzeichen | 36801
Calibration Certificate Calibration label
11/2010
Gegenstand Dieser Kalibrierschein  dokumentiert die
ObG/'gcr 4.3351.10.000 Rickfiihrung  auf nationale, Normale zur
Darstellung der Einheiten in Ubereinstimmung
Hersteller . ) mit dem Internationalen Einheitensystem (SI).
Manutacturer Thies Clima Der DKD ist Unterzeichner der multi- lateralen
: ' D-37083 Gottingen Ubereinkommen der European co-operation for
Accreditation (EA) und der International
1}'& 4.3351.10.000 Laboratory Accreditation Cooperation (ILAC)

zur gegenseitigen Anerkennung der
Kalibrierscheine.

gg’%rlihggie,rien-m_ Body: 11102437 Fir die Einhaltung einer angemessenen Frist
Cup: 11102437 zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.
é,‘;'s'}g,a,,?,?ebe' Amimonit GmbH This calibration certificate documents the
D-10997 Berlin traceability to national standards, which realize
the units of measurement according to the
International System of Units (SI).
élgtra snummer VT10799 The DKD Is signatory to the multilateral
ACOL:IN0; agreements of the European co-operation for
= . Accreditation (EA) and of the International
Anzahl der Seiten des Kalibrierscheines 3 Laboratory Ac(c,e,)ﬁ,a,,«on Cooperation (ILAC)
Nurber.of pages of the certiicate for the mutual recognition of calibration
certificates.

B,f‘,L”;I‘ cgﬁf,,,'f,—g: brierung 27.11.2010 The user is obliged to have the object

recalibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstindig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen
der Genehmigung sowohl der Akkreditierungsstelle des DKD als auch des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine ohne Unterschrift und Stempe! haben keine Gilltigkeit.

This calibration certificate may not be reproduced other than in full except with the permission of both the Accreditation
Body of the DKD and the issuing laboratory. Calibration certificates without signature and seal are not valid.

Stempel Leiter des Kalibri iums B
Seal Head gf the calibration laboratory Person in gharge
s ; o~
7, Dipl. Phys. D. Westermann Dipl. Ing. (FH) Catharina Herold

Deutsche WindGuard Wind Tunnel Services GmbH

i
Oldenburger Str. 65 Deutsche a—
26316 Varel ; Tel. ++49 (0)4451 95150 mndGUGI’d
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Seite 2
Page 10/8194
' DKD-K-
36801
11/2010
Kalibriergegenstand
Object Anemometer
Kalibrierverfahren
Calibration procedure IEC 61400 12 1 - Wind Turbine Power Performance Testing 12 2005
MEASNET - Cup Anemometer Calibration Procedure — 09 1997
I1SO 3966 ~ Measurement of fluid in closed conduits - 1977
Ort der Kalibrierung
Place of calibration Windtunnel of Deutsche WindGuard, Varel
Messbedingungen
Test Conditions wind tunnel area " 10000 cm?
anemometer frontal area 2 230 cm?
diameter of mounting pipe ¥ 34 mm
blockage ratio 0.023[]
blockage correction ® 1.000 [-]
Umgebungsbedingungen
Test conditions air temperature 18.9 °C +02K
air pressure 1009.7 hPa +0.3 hPa
relative air humidity 307 % +20%
Akkreditierung
Accreditation 08 /2009
Anmerkungen -
Remarks
Auswertesoftware 5.0

Software version

" Querschnittsttache der Ausiassdise des Windkanals
2 Vereinfachte Querschnittsfidche (Schattenwurl) des Praflings inkl. Montagerohr

¥ Durchmesser des Mantagerohrs
* Verhaltnis von 2) zu 1)

* Korrekturfaktor durch die Verdrangung der Strémung durch den Prafting

9: Aufgrund der sp

der M ist keine Korrektur ndtig.

Remark: Due to the special construction of the test section na blockage correction is necessary

Dieser Kalibrierschein wurde elektronisch erzeugt
This calibration certificate has been generated electronically

Deutsche WindGuard Wind Tunnel Services GmbH

Oldenburger Str. 65

26316 Varel ; Tel. ++49 (0)4451 95150

Deutsche

ard

WindGu
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g 10/8194
' DKD-K-
36801
11/2010
Kalibrierergebnis:
Result:
Test ltem (1/s) Tunnel Speed (m/s) Uncertainty (k=2) (m/s)
85.625 4.159 0.05
128.857 6.117 0.05
169.086 7.971 0.05
207.925 9797 0.056
251.492 11.763 0.05
294.395 13.746 0.05
337.782 15.689 0.05
314.712 14,654 0.05
272773 12.752 0.05
229.800 10.779 0.05
187.954 8.873 0.05
146.155 6.954 0.05
108.013 5.189 0.05

Angegeben ist die erweiterte Messunsicherheit, die sich aus der Standardmessunsicherheit durch
Muiltiplikation mit dem Erweiterungsfaktor k=2 ergibt. Sie wurde gema DKD-3 ermittelt. Der Wert der
MessgrdBe liegt mit einer Wahrscheinlichkeit von 95 % im zugeordneten Wertinterval.

Der Deutsche Kalibrierdienst ist Unterzeichner der multilateralen Ubereinkommen der European co-
operation for Accreditation (EA) und der International Laboratory Accreditation Cooperation (ILAC) zur
gegenseitigen Anerkennung der Kalibrierscheine. Die weiteren Unterzeichner innerhalb und auBerhalb
Europas sind den Internetseiten von EA (www.european-accreditation.org) und ILAC (www.ilac.org) zu
entnehmen,

The expanded uncertainty assigned to the mea-surement results is obtained by multiplying the standard
uncertainty by the coverage factor k = 2. It has been determined in accordance with DKD-3. The value of the
measurand lies within the assigned range of values with a probability of 95%.

The DKD is signatory to the multilateral agree-ments of the European co-operation for Accredita-tion (EA)
and of the International Laboratory Accreditation Cooperation (ILAC) for the mutual recognition of calibration
certificates.

Deutsche WindGuard Wind Tunnel Services GmbH ) Diiiiche i
Oldenburger Str, 65

26316 Varel ; Tel. ++49 (0)4451 9515 0 Wl'ndGuard
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Anhang 2z
& 10/8194
Annex
©a Loan 40m
" 1 = o
1 Detailed MEASNET ' Calibration Results
indG
DKD calibration no. 10/8194 %‘“‘“ L
< 2
Body no. 11102437 o £
Cup no. 11102437 = o
Date 27.11.2010 ® nel =
Air temperature 18.9°C o E'a >
Air pressure 1008.7 hPa 5 :
Humidity 307 % % >
) ) _ 9 sgoin?
Linear regression analysis )
Slope 0.04582 (m/s)/(1/s) £0.00007 (m/s)/(1/s)
Offset 0.242 m/s £0.015 m/s
St.err(Y) 0.019 m/s
Correlation coefficient 0.999988
Remarks no
Calibration No: 10_8184; Body No: 11102437; Cup No: 11102437
20 fce e - 0.2
Vinduend
15 — 01
g L £
- & .« * .« ® =
§_1or . AN - . o 8
h-4 ; . . =
£ . &
5 = 041
a
o : 5 — 02
[ 50 100 150 200 250 300 350 400
siepe: 004582 Anerrometer output Mis
i R ™ - ———

') According to MEASNET Cup Anemometer Calibration Procedure 09/1997.
Deutsche WindGuard Wind Tunnel Services is accredited by MEASNET and by the Deutscher Kalibrierdienst
- DKD (German Calibration Service). Registration: DKD - K — 36801

Deutsche WindGuard Wind Tunnel Services GmbH Déisiichie: e

Oidenburger Str. 65 .
26316 Varel ; Tel. ++49 (0)4451 95150 Wdeuard

40|44




chbdidarcudmamyng | wong Gi 6 GI Z/ Mol T

g _ 10/8194

2 Instrumentation

Pos. Sensor Manufa. identification Year
t | Pitot static wbe i 02
Piot static tubs 02
3 Sitot static tube 02
4 Pitot static tube 02
5 Pressure transducer 02
[2 Pressure transducer 02
? Pressyre transducer 02
8 | Pressure transducer a2
9 | EL Barometer 02
10 | EL Thermemeter 02
11| El. Humidity sensor 02
12 | Wind tunnel control - = =
13 | CAN-BUS/PC esd - 04
14 | Anemomaeter -
15 | Universal isoiator Knick P2700 - 98430 05

Table 1 Description of the data acquisition system

Remark: Last Re-accreditation see page 2

3 Photo of the cafibration set-up

Calibration set-up of the anemometer calibration in the wind Remark: The proportion of the set-up are not true to scale due to
tunnel of Deutsche WindGuard, Varel. The anemometer imaging geometry.
shown is of the same type as the calibrated one.

4 Deviation to MEASNET procedure
The calibration procedure is in all aspects in accordance with the IEC 61400-12-1 Procedure
S References

[1] D. Westermann, 2009 - Verfahrensanweisung DKD-Kalibrierung von Windgeschwindigkeitssensoren
[2] IEC 61400-12-1 12/2005 - Wind Turbine Power Performance Testing

[3] ISO 3866 1977 - Measurement of fluid flow in closed conduits

[4] MEASNET 08 1997 - Cup Anemometer Calibration Procedure

Deutsche WindGuard Wind Tunnel Services GmbH P
Oldenburger Str. 65 Dautiche =
26316 Varel ; Tel. ++49 (0)4451 9515 0 WindGuqrd
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