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Title INCREASING WIND POWER GENERATION
EFFICIENCY BY USING WIND SIGNAL PROCESSING
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ABSTRACT

At present Thailand is able to generate electricity in excess of 10,000
MW from renewable energy — biomass, water, sunligsht, and others. One of the
reasons renewable energy is used for generating electricity because it is clean energy
e.g. wind power. In 2016 the country could generate electricity from wind power
at 507.04 MW and reaching 627.82 MW in 2017. However, the investment
in generating electricity from wind power is high compared to other forms of
renewable energy. Therefore, increasing the efficiency of generating electricity from
wind power a benefit in order to increase the rate of returns to the company. The
efficiency in generating electricity by wind turbine depends on the following factors:
wind continuity, wind direction, and wind speed. The direction setting of the wind
turbine to face the wind direction (5-10 minutes) is one factor which can increase the
efficiency in electrical generating. This study investigated the setting of wind waiting
direction by using method of huge error for screening database to be in the same
database. Besides, arithmetic mean score of the wind direction is used to set the wind
waiting direction to reduce the time of the adjustment of the wind turbine to the wind
direction. Results of the study revealed that the setting of wind waiting direction by

using the arithmetic mean score helps increase the time for electrical generating for



1,830 minutes or 7,332 kWh (January-December, 2018). In other words, the electrical

generating power increases 0.172% when compared to data from SCADA system.

Keywords :  wind turbine wind direction huge error arithmetic mean
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P v D2 - v = [ a ]
anvziimdussluggiou wiusluumayns Aegaieuauianuiinade 20 km/hr duge
o w 1 = < v ! = o o A Yo a a
wumauimaseu danusitesndt 10 km/hr usniiilunnudnidenintasusvanaain
auusgugeSouaiiiauyesduinanengfueenvassunasuie TUsunaslunnluusiay
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Poids 1WoangIanuanaziinuliluuousINNIANLSIUeY dusulssmealne
lpsuBnSwananusaua 2 g fe TudnganuUssinaduioungunANIuiusoususo

Aa1ny Isuaunsauny Tuanideddd wagsenndugiggnuna

AW 4 BANNITHANIVRIRUNTEY

un: nsugrieninen (wU.y. ssuvesula)

UBNNAUNTFUMANTUIU LT Sellanusauiintuuinudiuduvadan 1wy
= = o o v v ¢ a a &
nanawmilaveslseinaesanside Weanusguint1uiduaudgnsasilfouiianaluay
usguazTuaniReanilowadgnieniamilovesseinaeeansiie Jailuuiwnaunnlundi
dWmdumiariued Wukunusenseriaudeg Tuesndes wrilevesdnlanmiieduaus
nziueeniledlivasdnlantd Munslauusguindulugninduesensningiusenuisdiu
= a A ! a a ¥
vasvasnmieuazunsdiuvesnivenisnila
o a I o a & Yy A A a a a
auUszddiu iWuauimifiedunigluviesduilesnindnsnavesiiusemanazainy
Wasuwlaswesnnuneenausediau wusenseniduussinnlug o dedl
1) anunuaraunzia Luaudszdndu fnaneuLanaIIueInNNARINATEHINg

NeLaNULKUAY auneia (Sea breeze) Induluggaumumeilanzialuiainaisiu 1ieaen
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auun (Land breeze) 1Anluiainanady NufuazateausaulaisinInnugi vinlid

=<

gaunilfiindtiuiy enavilonuigsSoundnuiuazasefidy enemlonuAugadl
a ¢‘: 1 £ al' o Y a <3 ) y I a 1

gauniidnninaglvaciiluunud MibiAaduauinanueildlUansia Sendi auun

2) AUQMAANVULYT NATULBIRNUAINLANANYBIAINNABINALULIAINA19AY
INAMUUANANVDIANILUNADINIAUTINUNVT NA1IAB UIHafiseRuaaziionneiy
N7 5EAUAT auuLul (Valley breeze) \intugienaaiy 91nAnIuuIkazaInu1sou
wzldzuausouainaisending dweinmeafiuwisuadinudunitdalnadunu
iasdunpuiilesansinlumuainwidugidesuy Bondt aunuian

aunLv1 (Mountain breeze) \inluiiainaady 8INIAAINYVILAZAIALUIILEY
2819999157 91NFAIALINLEUNI Jelnasenuhlvflauinunanainuigruivnlesdns
139n71 AU

3) aunzlA1 (Southwest local wind) tWuauvasdululseimennnaniieldludaia
wile e innanlveiignianatsmeua luriussunuaiusiunouN vy Faduaig
a ) a ~ a ] Y] = o
auusauaziueendsavioasildsuluauusaung Tunnidesls

4) au313 (Northeast local wind) uaufinainiiemialuiialanausuggvud
Aalusznirafeuiuesuiafoungaineu Wuauduiivanuaindmszen wazialugag
a ) a v a = ) a = - a ' 1
auusauazTuaniedlaavilfsuduauusaung fueenieanile ¥390193138N1aUL1LUN
WMT1ENa Y9918 9800539 duaulugaiaudnn Ae aunzian Jeinaindielaly
Pmnielurisnanggseu aninuaraunznduauviesdiululszmelne

6. Myinmnediudwumeeniienine)

PUIYIALATIEUUN15IA (Units and scales)

[ @ 1 a d' &

BMNINIAY AITTIBULAEAIAINNATLIEAT 0.5 m/s 38 1 knot (0.515 m/s) Inain
niseilnaiagsnign wazlusigaueinianlsidanaiovesanlugie 10 min Aledeves

< d‘ 5 1 L7 [ I3 a

Anusauluszesatdunilldluingussasdvenistu

AenauAIsgnulaglinily aem Alnafemiig 10° 1an laeldsia 01 91 36
(USIE 2 NUNYAIUINLNANIEUTENING 15° hay 25°) warAlsazhandanadalugieian
10 min fe1UUDRANNALAD NANINIINTANNALTIIENT Laz AR UITLLIRNNANAALATD

nMaiimans nanfe fimuileasa (True north) tules
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a

“auasy” mssseudeanuiamadstiosnd 1 knot lunsdidianisiildde
9@ 00

fiansaniianiangldazfign 1° wilonieldandalan memsausianiung
0878 489 WMO T 1995 71 29umiuueadurn93u (Azimuth ring) msuiueaudegluuin

;Y

Fenfuduesieunsdu o°
ffaiUssuifisunnuunnsneitddayierudenisvesnsasaeinaRafiy dmsu

n13nTI9TARaEn1sTBUsATIS Az idnisay sensinasedutu-as UShaauudy

TunsasrsenieiaiumudaiingavennialaeUniuds femsauaislaainnisserndu

< a a a

19374 (Azimuth) Tien98afufiamiioasa (True north) vasanitlanleuing11vin1snga
Turuein19m5799 1N IARINAUINTUT Y NANIANA FUIUTUILH D951891ULA8D 19D 97U
Aewiloveudnan (Magnetic North) LazAadeluyieial 2 min AslunIndn1sseanu
anvasauINduty Wus1891ue1INFvesan It nuazdosUsunen1sanlienedd i mmile
a a1 d‘ ! U .
3WaTATINIANRALWNAU 10 min

Janmunvedanlenine) (Meteorological requirements)

n13nsansensinauiiyadseasainaldlunisidisedanineinia wagn1sAiuimn
A& (Wind-load) nugiiennie nsolunisiuraanudululsuasnnudsriean
AU NMSUTTUIUAIVDINAINUAY 38 bUN15USELNUNSUA sUwUaI08196 941 99UDIN LR
Aeg19gy An1ssemelunisAamunanieiungnszanelueiniAuaznIsUsenanIg
A15NWAT NILTDANUALUA1UUTEANTNIN ﬁmumiﬁﬁﬂmmgﬂﬁawmé’mwL%ﬂuumuau

| Y] <@ ° I a 1A | A o < |

9g 1 0.5 m/s lurmueNdnsUIIAUNAINTT 5 m/s wagllA1And 10% N8nTIauNINNI
5 m/s dufirnauiignaesnsinfidnanugneedliiu 5° uenwileanAadevednsng,
LAETIANI9aNLAT NITITNUNATY 9 8819913A8IN1TAINISIT B UULINTEIU (Standard
deviations) wazA1ANEER (Extremes) 31nuA3 osdoTnauiviuadis dsiluguassafign

[ A o 1 a, 1 c{' d{' [ d' I d' dy cl'a 5
294N15I9aUAD N15NewLalnlasRazwAIasinay Weasannuluginiasriunnma

d' [ d" a" 7 v al' [ | 9 dg‘/ a" |dy [ 5 ¥

wsevinauienazlamnsiaianidunidunuresauluiunlngduly delusiseslsenna
ANRANANNTLANDINNTINFILAUIVDLATD9D

nsidnunaty q egdeinisteyanediuAiAuLsIvesaunsElen Jayanina1ily
Wesenuanza N AnietuluraeUagdudmsuwssunsiunazaenvesasoaduly
USH9INIAEIU NMSANYY Wind load M140don1a wasUaminisunsnizangvesuaiiy
Tuenia aeianUsimunsaudmsuniseiuan laun AnsidenuunnsgIuee wWesns

uwagirnsauuazaunszlyngaan 3 s
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WNsiakazn1sdans (Methods of measurement and observation)

Unfudrauiinudninlneasauwaziasosinanusiauuuugniienssluin wndeq
o = (% ! Y = =) a A £ k4 I
wnsesinausenludeuusutinsrvseliiieiooldiu §nsiven1Ae1aUssannnITa
Yosauliles wwwesvauasaaianusaukazas osiafianisaulaun gndlenazasay
lufinuazasay warluiinegiafied wenanildsliiwweesdu 9 8n 1Wu Pitot tube Felagdu
fimsihluldlumsinreudnsies winawsathluldlinaduedned vaeiasasdioviialni
MaaimwIriesunllunedisey 9 wsedlowaiiansaznatsundumalulagiinamin
dwiuldifueIosinanildaulszdneld

d' [ P O & a Ao & v 1 a v < a

iwsasinauiounnukuuiuiudidnlulunisindnafsvesdnsiiuasiinnisay
nsldauluvany 9 Mudinewain1stayaranuLswesmunTElan AelnlseuureIns
Toaudslulavsznoulumeuaiiiesduasuges widisussuuvanstuiinuasyssinanall
AT IN1TUsEINARAUARIANT90INITARAIREY N1TATUINVINITITEAUUIINTEIY way
[ < 1% A d‘ o IS [ v
8n3U5IgeEANe JULUUTNNeNanvreInIsUssInanaan s lalneleud gy aaueie
wwsestuiinUnnarUseaamsAlLafkargeEalagn1se LN

7. msUszanunsAvedaul (Estimation of wind)

Tusgnineflife oadlodmsunisinay n13nsI99zAewilaenis Ussuna M9l
PorananlunIsHunameIsnsionalieguin uitdunaliaisnistienavslideyangnaes
ana Tuaniunisalildanansanteyaunlaanniedu mindeyaauuandnlaunlaens
Uszanaununisiniawuudinsimieansdiuvesteyaauianidaisiuinadlulenans
dialiieunsliveya

gn31a1 (Wind speed) n13Uszanadnsnian TIuegnavetauseingiindeulnale
v & o ~ dl' 1% Ya a v v < 14 o &
aaudngle 9 Mndeulmlaneldninavesanaunsaldlunisindnsnsiaulaunuisdu
anvazuasnsann1ui basureliluninsiluresalunisiei 1 dresenisldaulunig
Uszanauaauynaene (Wagingilasean) Aesduuuiiufunifouninewinmindafianrng

1 o = 1

fazdululanessidnanoiudundsinunudn q Aenanelfiianisidsundandu

—

'
Y % a

HedAgyraaonsantazn1silsauuresirnsaulalaganizegedsluusinaiday
Aennean (Wind direction) Tunsaiflufinsaaiiansaiiiawnsaadialdnisiuls Aenig
U > dl é’ 1 dl v
Y93auAITUTEINUNSIneNsFunaaiufiasugiuandaeddn uaznisindeulnivedluld
luiilas n3esenUineg uuansege uenanilgeaufiauiudueragniaunldideddnsay
= QAI o v ¢ v 1 d‘ v YV 1 1 d’j Y a L%
Weanenviligunsaldanaruedeulmlanislddviemant teranainlas asainunain

Uavnyunesvesddunamnddunalidusglunnmdldiniosdianisay doseinisdesiu
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n151laRareaunyuINY T8I uNANIINE Wanas 198 sl ouf UNTELARNAT
luaaunilalasianisauifiuaunsaussananisianeud1egnde wiuglagadanis
wgynthivay adliasldianemaedeulmvssuannivseiliinuatuazegi

L] 1

ANURULUIYRIAN (Wind fluctuations) liiasusganunsAaunselungaanien
= A A o = o

nsilsauunnsgu leglifiesesdianavaunsalduninivansay

8. iruesvasgnaeuazluiia (Cup and propeller sensors)

wsevinauuuugniieuazluin lnevluasldiiensiaaaudnsnsan ddudsenay
' ' & v a = o a o . cs'
898 2 d1U AD AINMYUIDU (Rotor) lag LAIINItuaEdy 10 (Signal generator) Tusguud

v 2 A v - v o v & o Y [

ponuuulia Anusudeuvesgnalevseluinivyudesududndiulaenswiodnsusiay
Tunsdlvasdmyuluin d1ulsznoureadnsnsiaudouuIuiuLNUYeINITRYL YanaInd
NN398NLUULAIBITAERSUSIBNNRUY N1seeuisusnsuTadu (linearity) foadudasyiu
AURUILUUDINIA wagargudliogfuaziiadesnnluidevesdnsnisauiin e
anusavegauldlagitglunszuiunisnds sislilndgasuduvesdnsniinianserissnsn
auAINTY 4 M/s NTABULTIEULASEINENTIANKUUGNILANITOARINARBUIINTATUTAEY
Laynn mnkIUaNAaiugNaI8A UK UMY UE1ININFUN1UANENA19BIg NA 81N LY
dnwarnIInevaNeIednaulssiangnileuazluin denisiasuulaiweadnsnsiay
A1U1900529d9UlA8 “T288N1TNOUANDY (Response length)” Fadudediulnenseiu
Tuudvesaudesvesinyuwardidueg futademasuindavennsaaindnsniiay
ANNAT?

dmsudruresauUssiangnadeuazluiaiouagyivan dnsneuaueiifndd

dusudnssraniiniudewisuiurefidnsisiananas daudnsedsvosinng wanil
7 (v} < a" a [~ a a’lj a" gj o
lPANEMI S IaURAsNINLANANLLTUASY uBnNaNTNSIUABUWUaIaNlULUAIAIEINITOYIN
IaNMIgnUNINAINAIT LTBIRINGNAILANTANLUARBITUIINAUTRYS N1TVYUVBIGN
v A a & a e A ) P a v y |
meiliiualsionaliAunnis 10% luasesinauwuugnileusidauazaiglannutudiu
V89N (1A389IASNTNAUGNNILTNAINEL 10 m AIYTLELNITADUAUDIN 5 m intloNufud
Y332U1N) Hansznuilaunsaanliiinietesfigalalasidenia3asindnsuirauidnig
REUANBIDENTINGIINELATRINgnT S IaNTingnMeninsvaeududuLavINInIInoUA UDY
lugunsnllamiu (Cosine response) i wsolunsalinsosindnsauwuuluiniy lundsd
dhrudszneuiliAnA N suyuniuvadstuwndaiavy Tumsljoiliaunsoasuiieulu
3 ¥ v =l d" U o d‘ ¥ = = % d" o U

glusrauls Tasusuniesindnsrauildaudssuiisuduni0aindnsnauunsgu

Tuauy
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9. ATINTIFNINAL

Tunshndsmsautiunsegludnuurauna liBssfeiuuliilufidlafianis nedli
m19gnATIIANT M e ey lusuni s vunuduunugnasdeldlfAndeianain
nMsmevaNeIeIATaN liifin1umae AsaNasiUAsuula wiufinnuiianisan vliuans
funidlinssinasunisliinseusunisiiuiass lnonsuniszanaaios q fauusaes
Aild oS uremsnevauedine "t sasinesssuaaalliinanumiag (Undamped
natural frequency) 13e "AuEIAAY" (Wavelength) uaz “Sn31daun15919” (Damping
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1) Rule of the Huge Error ithdayaunsesiu Weidldeyanasdeindu outlier T

wAnRdeLazaA1du e uuIInIgIulaelufesd AN asdu AT WIMAIE 9INUUAILIN

U aa L2 d‘
ATNINENE ANFUNITN 8

Xq —X
M= .
s AUN159 8

a | aaal v o
Wa M = ANEDRNLAAINNITANUIN

Xq = ffiasd

X = ALRRY

s = drudEauuNInIgIu

finainisimaudeyaindu outlier isziunnandesiui 98% lae
5<n<8 mM>6 — Juoutler
8<n<14 mM>5 —  Uyoutlier
15<n mm>4 - Juoutlier

2) Dixon’s Test (Q-test) Wisssavudayaanteglunuinuseunlumiley fni

avdeaziiurasganiorign insaaeurasdeiiazan lneuimdn Q fsaunsn 9

Ix, — x| X, = X|
_1"'n n—1 N 1
D highest (Qexp) - D lowest (Qexp) -
X, —x| X, = x| 4
n 30 n @Un159 9
A | aaaq vy °
e Qup = AadanliaInnIsAwIn
X, = ANENEn
Y 9
X; = fwhan
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¢ a v o P Y] I a . o = ~
LABUNNTITNANTEUN Iwu’lmmsmﬂwrﬁ’lqmaﬂqm Dixon ; Qgit ﬂﬂLLﬂﬂQFLUﬂ']W‘V] 179

U A U awv 14 I Ao v 1 ! 1Y a
JEAUANURIUNADINIT MATIAIAlATIANNNINTEANTI (Qup > Qui ) kARIIITRYAT

asdendu outlier

Test Level of significance a
Statistic N 030 | 020 | 010 | 005 | 002 | 001 | 0.005
3 | 0684 | 0781 | 0886 | 0941 | 0976 | 0988 | 0994
e e 4 | 0471 | 0560 | 0679 | 0765 | 0.846 | 0889 | 0.926
Ly 5 | 0373 | 0451 | 0557 | 0642 | 0729 | 0780 | 0.821
6 | 0318 | 0386 | 0482 | 0560 | 0644 | 0698 | 0.740
7 | 0281 | 0344 | 0434 | 0507 | 059 | 0637 | 0680
— 8 | 0318 | 0385 | 0479 | 0554 | 0631 | 0683 | 0.725
T 9 | 0288 | 0352 | 0441 | 0512 | 0587 | 0635 | 0.677
10 | 0265 | 0325 | 0409 | 0477 | 0551 | 0597 | 0639
- 11| 0391 | 0442 | 0517 | 0576 | 0638 | 0679 | 0713
e 12 | 0370 | 0419 | 0490 | 0546 | 0.605 | 0642 | 0675
13 | 0351 | 0399 | 0467 | 0521 | 0578 | 0615 | 0649
14 | 0370 | 0421 | 0492 | 0546 | 0602 | 0641 | 0674
15 | 0353 | 0402 | 0472 | 0525 | 0.579 | 0616 | 0647
16 | 0338 | 0386 | 0454 | 0507 | 0.559 | 0595 | 0.624
17 | 0325 | 0373 | 0438 | 049 | 0542 | 0577 | 0605
18 | 0314 | 0361 | 0424 | 0475 | 0527 | 0561 | 0589
19 | 0304 | 0350 | 0412 | 0462 | 0514 | 0547 | 0575
. ..
? X mx 20 | 0295 | 0340 | 0401 | 0450 | 0502 | 0535 | 0.562
21 | 0287 | 0331 | 0391 | 0440 | 0491 | 0524 | 0.551
22 | 0280 | 0323 | 0.382 | 0430 | 0481 | 0514 | 0.541
23 | 0274 | 0316 | 0374 | 0421 | 0472 | 0505 | 0532
24 | 0268 | 0310 | 0367 | 0413 | 0464 | 0497 | 0524
25 | 0262 | 0304 | 0360 | 0406 | 0457 | 0489 | 0516

mwﬁ 17 Critical values for the Dixon test of outliers

1 Tunwn ey wagywwm Wi (2555)
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2.12 MudRefiietes

nsnensalanusiay wagindanisuanlninanndsnvanlaeldlumalunns
wennsal tiemuauuazdiulgsnmsnaaliihonndsnuay Tedimsdnul il

M.S. Roulston uagany ( M.S. Roulston waganiy, 2003) Anwin1susuusensuan
T andeuanlaenisneinsainnasiansazinaanisnan i 1annndaua wuy
Mediumn-range 1% Numerical Weather Prediction (NWP) Computer model l#ilA European
Centre for Medium Range Weather Forecasting (ECMWF) tlag Ensemble forecast wuan
msnensallagld ECMWF anunsasiusislaainnisanluiiainndsvanlads 75% way
Asnensallagld Ensemble forecast aunsaifinsneldds 20% 1iesarnauisaanainy
qzyl,?miuszwﬁlﬁ@%wmLﬁum%a

L. Heping uagmng (L. Heping wagAug, 2013) vinisuseiliuanuuiasiduluns
Auadsauazsasliiiniindelalunisndalifadefaiuay lnglddayaninuiauuay
ﬁ?ﬁﬂlWﬁﬂﬁNﬁﬁlﬁﬁ]’]ﬂIiﬂlWﬁﬂﬁlﬂﬁuanuaﬂ‘u’]ﬁlﬁﬂLﬂu%@%ﬁIUﬂﬁWS’]ﬂiﬁﬁ G4l ARMA-
GARCH-M model Tunisnennsaimuunasdulunisiiuedee nuiwanisnensaiinag
undefie dmnugniesiazusiug)

S. A. Pourmousavi Kani k&g Riahy (S. A. Pourmousavi Kani k¢ Riahy, 2008)
Anwinisnernsalainusian taeld Artificial Neural Networks model (ANN) s2ufiu
Markov Chain approach wm'ﬁ%msé’aﬂa'nmmsmlsf’uﬂqqmmﬂammﬁlamaams
wensalls WewSsulsusunisnensalse ANN model agrufen

Senjyu kagang (T. Senjyu WazAng, 2006) WUIINITHIUVIAIRUANEUNUS AU
anutiay feuiuiloaulineisedemaliiAnauiiunuresniswanlwiinvestatuay ey
NsanANRLNINYRINTHER NI FalaAnwinagnsnsaiuaunsyinuvesisiuay lagly
Foyannuan uazdrudosuunnsgiuvesnnuiiay wazauau pitch angle Tngld
GPC (Generalized predictive control) Wu31 N1531809N15AIUANAINAIEIUITAAIUANLH
msnanlriae wilugefidnswasunlatrnusianegenadilugiesnsanuiiaus
wazauLAeu

A. Goudarzi kazane (A. Goudarzi kazAny, 2014) ANYINTINAIGIVBINIRUAY

% s 1

(The wind turbine power curve; WTPC) G auansliiiiuninudunusseninemnuiiauuay

'
a Y] =

msdseanndsuvesisiuan nsnfiasdudeyalaensanndndniiuay ieldlunisng

(%
[ VY]

LHUNTNEINTAINTNTIFFRUUTEANSAMULAZNTAIUANYDI LAY AatugUiuuues WTPC

o w

ngnesausiugn JududsdAguiniunisaivaunisaianisainsndamdsnuvesisiuay
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L. Pahasa wagmtuy (J. Pahasa keg Ngamroo, 2014) I%va’m’JUﬂﬂJﬂ’liwo’]u”lEJ
wuudans (Model predictive control; MPC) dsisumiuauysluinvesiaiuauiialinig
wanlihvesiuiuaunsiivu Tng MPC %muawhumsﬁmmé{’cycynmimaﬁ%’agaﬁmum
wagdayatagtiumduinauazyiung wuitamsauiuusennudvesnsiuniuluseuy
A115MN3A (Smart grid system) 19 kazaInn1sInaesmuInsavanyuluinvesisiuay

Taeld MPC @11150anAM00989n1SHURIULUSSUUaNNSNNS A le o etiussanSamw
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1. Juiinteyasiieg FiAeteatunsraalniiianndsnuay Wy ausiay fin
Y89ay LAaLNISVINIUYBINITUAN TULRDUNNSIAN-LABUSUIIAN W.A. 2560 LAy W.A. 2561
fe3eUU SCADA Mngunsaiinauiifndeguuifsiuaududl 10 WTG10) dauandluninil 15
IR 32 Fu AdeanIsuaRduas 2.5 MW %qﬁmmqqmmzﬁuﬁumﬁﬁu 120 m
9nlasansFegiiTudvinga (CHAIYAPHUM WIND FARM PROJECT) fida o.Assunedulvg)
1.4uqil Usznalne lagldiviuauiu GW 2.5 MW Wind turbine ¥u1ainden1sHan s
80 MW

Ly

2. dtauanduinlalude 1 u1As1zv laednvinesan (Wind rose) tivaussiiiy

Y
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A A U U W

AngamvesauluNuNfnsIniuau
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32 nsiinuszansamluniswanlnihvesieiuaulnenisivundinseay

1. Anreiuazsznateyadneamaniouiisuiumdsnsndnlwindle

2. MunumMnaaliivestaiuaulaeiideyafiaaulusouunsiay - weusuiay
W.A.2560 unitasgiiieimunfinseauluudaziieu dieazBendiuandunmi 20 Tay
Sunminisnseasudoyadiiu Outlier wasdadeyaiusen ntuhdeyaiindeui

nsmATLnurestayaLierivuaiaseauluLsaziiou
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3. dAfinseaudlaunaziioulud w.a.2560 iiivuafinseauvesiaiuanlud
W.A.2561 wagiasiznatUszansanlunisnanlninannnaseuaneest w.e.2561

4. Wisudisuuardinssinanmswanlihonununisnasluiniaayingu

5. asUnanisaruaunandaliiiveseiuau msdumatawazniadu

LATUFANENS

Y
Joyafiraraingunsalinas | > hhdesafida
A '

Laiogluging Rejection of data

(Method of Huge error)
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NAN1SILAaTN15aAUSIONA

UsgAnsamuasnisudalniandeiuandueg fudadorng q fe anudeudos
y89au (Continuity) fA8sauT aseuniaiawy (Wind direction) wazaa1uL$aa
(Wind speed) nwil 21 uansszuummhauvesisiuay Jetladofiannsarunsnitelinge
nszualwillginntufensmuusiieveamihfoilinssiufinvesay Fdlutumeunmsuiudia

2antNNTUl RS N URATDIaN N Lzl tIa1UsEU 5 D9 10 min JUBEAUALAUIVDINTN

Y

a

NeiunaUng AU AIUUNUITENR IR NN SINUSEANS A wTunsuan et iuay
FUN1SANNUATIATEANY NI UALLNDAAT YL A I UNISUSUNTNA UL idan vSotdy

Asiiuattunsuan it iuay

Standby — Start —> Online —> Stopping — Stop

!

Service

AN 21 FEUUNSYINIUYBINITUAL

Standby Usuluiaratuaulud 75° dieseauSudunanliih
Start UsuiiavosminsiulUludiefenfiuiaas

Online nanlwiin

Stopping AavuiSameavsy

Stop Aavungainunasyfuluindstuauluil 90°

Service FouUnge wilussuy
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Surau w.A.2561 lagiteyanlaaingunsalinauiifndseg uuiesiuaudui 10 (WTG10)
FailmugeansEAUn Uiy 120 m anlasaniseanlniiannndanuay Jamindegd
Uszinalng 119nvRsan wuldsauudfauunsiau U w.e. 2560 audrulngludou
UnF1ANN AN I uRAnziupanawnia (NE) 40.3% waziianeiuaanmaulumaniio (ENE)
40.1% druasigusanudvesninusianninuluiansiusanieunieluy19anusa 0.3
1.5 1.5-3.0 3.0-5.5 5.5-8.0 wag 8.0-13.9 m/s AAWNINU 0.79 3.57 15.53 16.76 waz 3.70 (%)
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AuSIaN firvesan lufounnsiau-wieusuinau WA, 2560 waz W.A. 2561 AI8I2UY
SCADA 3 ngunsalinaufndaguuiaiuausui 10 (WTG10) wahunasadsaudauansly

A 22 TngsgazidenvastoyansianslunmEuini 1-24

Wind Speed (m/s)
ind Sectd 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.62% 0.62% 0.67% 0.32% 0.06% 2.29%
N NE 0.71% 1.43% 2.75% 1.24% 0.17% 6.30%
N E 0.79% 3.57% 15.53% 16.76% 3.70% 40.34%
ENE 1.00% 4.01% 13.22% 16.52% 5.40% 40.16%
E 0.84% 1.89% 2.24% 0.50% 0.05% 5.52%
ESE 0.52% 0.77% 0.39% 0.02% 0.01% 1.71%
SE 0.29% 0.22% 0.03% 0.00% 0.00% 0.54%
SSE 0.24% 0.13% 0.02% 0.00% 0.00% 0.39%
S 0.15% 0.15% 0.01% 0.00% 0.00% 0.32%
SSW 0.10% 0.16% 0.01% 0.00% 0.00% 0.27%
SW 0.11% 0.17% 0.06% 0.00% 0.00% 0.34%
W S W 0.06% 0.16% 0.08% 0.00% 0.00% 0.31%
w 0.06% 0.09% 0.03% 0.00% 0.00% 0.18%
W NW 0.11% 0.04% 0.01% 0.00% 0.00% 0.16%
N W 0.16% 0.12% 0.02% 0.00% 0.00% 0.31%
NNW 0.32% 0.29% 0.09% 0.02% 0.01% 0.73%
6.10% 13.83% 35.16% 35.37% 9.42% 99.88%
o.of Hours Monitore 292013 Hours No.of Calm 346 Hours
No.of Day Monitored 12167 Days Missing D ata 0 Hours
Maximum W ind S peed 13.44 m/s Calm (%) 0.12%
Average W ind S peed 5.07 m/s Prevailing W ind D irection | N E

AMWRUINT 1 ToyaaufieuNns AL W.A. 2560



Wind Speed (m/s)

Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.73% 0.84% 0.27% 0.03% 0.01% 1.88%
NNE 0.99% 2.81% 3.14% 0.63% 0.05% 7.63%
NE 1.15% 8.24% 17.11% 7.17% 0.97% 34.65%
ENE 1.31% 9.76% 20.60% 11.03% 1.84% 44.54%
E 1.06% 2.58% 2.10% 0.32% 0.02% 6.08%
ESE 0.57% 0.62% 0.32% 0.02% 0.01% 1.54%
SE 0.37% 0.19% 0.04% 0.01% 0.01% 0.62%
SSE 0.24% 0.08% 0.01% 0.01% 0.00% 0.33%
S 0.15% 0.03% 0.01% 0.01% 0.00% 0.19%
SSW 0.09% 0.01% 0.00% 0.01% 0.00% 0.10%
SW 0.13% 0.00% 0.00% 0.00% 0.00% 0.14%
WSW 0.03% 0.00% 0.00% 0.00% 0.00% 0.03%
W 0.05% 0.02% 0.00% 0.00% 0.00% 0.08%
WNW 0.10% 0.03% 0.00% 0.00% 0.00% 0.14%
NW 0.16% 0.08% 0.01% 0.01% 0.00% 0.26%
NNW 0.38% 0.63% 0.05% 0.01% 0.00% 1.07%
7.52% 25.92% 43.67% 19.27% 292% 99.30%
No. of Hours Monitored 273960 Hours No. of Calm 1906 Hours
No. of Day Monitored 11415 Days Missing Data 0 Hours
Maximum Wind Speed 11.28 m/s Calm (%) 0.70%
Average Wind Speed 3.99 m/s Prevailing Wind Direction | ENE
a v = Y
ATNNUINT 2 ma;_gaammauqumwm W.A. 2560
Wind Speed (m/s)
Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.27% 0.26% 0.07% 0.05% 0.00% 0.66%
NNE 0.17% 0.11% 0.08% 0.01% 0.00% 0.37%
NE 0.08% 0.06% 0.03% 0.01% 0.00% 0.17%
ENE 0.05% 0.04% 0.01% 0.00% 0.00% 0.10%
E 0.03% 0.01% 0.00% 0.00% 0.00% 0.04%
ESE 0.06% 0.01% 0.00% 0.01% 0.00% 0.08%
SE 0.11% 0.04% 0.01% 0.00% 0.00% 0.16%
SSE 0.19% 0.15% 0.01% 0.00% 0.00% 0.35%
S 0.48% 0.23% 0.03% 0.01% 0.00% 0.75%
SSW 0.94% 0.72% 0.29% 0.02% 0.00% 1.97%
SW 1.30% 2.69% 2.34% 0.34% 0.03% 6.70%
WSW 1.42% 8.54% 19.49% 7.16% 1.14% 37.75%
W 1.09% 8.55% 19.93% 7.10% 0.71% 37.38%
WNW 0.82% 2.88% 4.12% 1.26% 0.11% 9.19%
NW 0.64% 1.10% 0.78% 0.15% 0.02% 2.70%
NNW 0.45% 0.58% 0.15% 0.02% 0.01% 1.22%
8.08% 25.97% 47.36% 16.16% 2.02% 99.59%
No. of Hours Monitored 296781 Hours No. of Calm 1201 Hours
No. of Day Monitored 12366 Days Missing Data 0 Hours
Maximum Wind Speed 14.06 m/s Calm (%) 0.40%
Average Wind Speed 3.85 m/s Prevailing Wind Direction | WSW

ANRUINT 3 Toyanuiiouiiuiny w.e. 2560
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Wind Speed (m/s)

Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.28% 0.34% 0.25% 0.01% 0.00% 0.89%
NNE 0.20% 0.20% 0.09% 0.01% 0.00% 0.50%
NE 0.15% 0.18% 0.04% 0.00% 0.00% 0.38%
ENE 0.05% 0.18% 0.02% 0.00% 0.00% 0.24%
E 0.07% 0.18% 0.02% 0.00% 0.00% 0.27%
ESE 0.18% 0.14% 0.03% 0.00% 0.00% 0.35%
SE 0.27% 0.12% 0.04% 0.00% 0.00% 0.44%
SSE 0.30% 0.16% 0.05% 0.00% 0.00% 0.53%
S 0.46% 0.34% 0.28% 0.01% 0.00% 1.10%
SSW 0.85% 1.32% 0.84% 0.05% 0.01% 3.07%
SW 1.29% 3.19% 3.38% 0.57% 0.04% 8.47%
WSW 1.54% 6.61% 22.06% 6.84% 0.41% 37.45%
W 1.02% 5.14% 20.10% 6.31% 0.25% 32.81%
WNW 0.85% 2.68% 4.17% 1.09% 0.04% 8.83%
NW 0.75% 1.28% 0.73% 0.09% 0.00% 2.86%
NNW 0.58% 0.69% 0.24% 0.02% 0.00% 1.54%
8.84% 22.75% 52.35% 15.01% 0.77% 99.72%
No. of Hours Monitored 288043 Hours No. of Calm 751 Hours
No. of Day Monitored 12002 Days Missing Data 0 Hours
Maximum Wind Speed 13.72 m/s Calm (%) 0.26%
Average Wind Speed 3.84 m/s Prevailing Wind Direction | WSW
a v =
AMNNUINT 4 VRUAAUA DU YU W.A. 2560
Wind Speed (m/s)
Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.35% 0.17% 0.11% 0.01% 0.00% 0.64%
NNE 0.20% 0.12% 0.04% 0.00% 0.00% 0.37%
NE 0.17% 0.10% 0.06% 0.00% 0.00% 0.34%
ENE 0.10% 0.19% 0.05% 0.01% 0.00% 0.35%
E 0.15% 0.31% 0.06% 0.00% 0.00% 0.52%
ESE 0.47% 0.66% 0.04% 0.00% 0.00% 1.18%
SE 0.58% 0.78% 0.07% 0.01% 0.01% 1.44%
SSE 0.70% 0.82% 0.20% 0.01% 0.01% 1.73%
S 0.97% 1.42% 0.23% 0.04% 0.02% 2.68%
SSW 1.49% 2.79% 1.14% 0.05% 0.01% 5.48%
SW 1.66% 4.14% 4.04% 0.51% 0.06% 10.41%
WSwW 1.80% 6.24% 16.53% 4.41% 0.31% 29.28%
A 2.60% 7.90% 15.94% 4.42% 0.49% 31.34%
WNW 2.07% 4.07% 2.31% 0.24% 0.04% 8.73%
NW 1.34% 1.39% 0.63% 0.03% 0.01% 3.40%
NNW 0.71% 0.39% 0.11% 0.02% 0.00% 1.23%
15.36% 31.49% 41.58% 9.73% 0.95% 99.12%
No. of Hours Monitored 294991 Hours No. of Calm 2425 Hours
No. of Day Monitored 12291 Days Missing Data 0 Hours
Maximum Wind Speed 23.96 m/s Calm (%) 0.82%
Average Wind Speed 3.30 m/s Prevailing Wind Direction | W

ANRUINT 5 Toyanilioungun1Ay W.A. 2560
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Wind Speed (m/s)

Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.06% 0.05% 0.00% 0.00% 0.00% 0.11%
NNE 0.03% 0.04% 0.00% 0.00% 0.00% 0.07%
NE 0.02% 0.01% 0.00% 0.00% 0.00% 0.03%
ENE 0.01% 0.00% 0.00% 0.00% 0.00% 0.01%
E 0.02% 0.00% 0.00% 0.00% 0.00% 0.02%
ESE 0.04% 0.00% 0.00% 0.00% 0.00% 0.05%
SE 0.03% 0.01% 0.00% 0.00% 0.00% 0.04%
SSE 0.04% 0.02% 0.00% 0.00% 0.00% 0.06%
S 0.06% 0.07% 0.03% 0.00% 0.00% 0.16%
SSW 0.15% 0.49% 0.51% 0.06% 0.01% 1.24%
SW 0.33% 2.64% 6.46% 1.18% 0.09% 10.70%
WSW 0.48% 7.85% 27.82% 7.71% 0.95% 44.80%
W 0.65% 7.32% 22.67% 5.81% 0.86% 37.31%
WNW 0.42% 1.65% 2.09% 0.30% 0.04% 4.49%
NW 0.17% 0.24% 0.10% 0.01% 0.00% 0.53%
NNW 0.10% 0.07% 0.01% 0.00% 0.00% 0.19%
2.61% 20.47% 59.71% 15.09% 1.95% 99.82%
No. of Hours Monitored 292086 Hours No. of Calm 507 Hours
No. of Day Monitored 12170 Days Missing Data 0 Hours
Maximum Wind Speed 15.76 m/s Calm (%) 0.17%
Average Wind Speed 4.14 m/s Prevailing Wind Direction | WSW
a v & a
AMNKNUINN 6 VRIAAUMBUNOUIGU W.A. 2560
Wind Speed (m/s)
Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.00% 0.00% 0.00% 0.00% 0.00% 0.02%
NNE 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
NE 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
ENE 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
E 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
ESE 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
SE 0.00% 0.00% 0.00% 0.01% 0.00% 0.01%
SSE 0.00% 0.01% 0.00% 0.00% 0.00% 0.02%
S 0.01% 0.02% 0.01% 0.01% 0.00% 0.05%
SSW 0.02% 0.20% 0.40% 0.09% 0.02% 0.73%
SW 0.05% 1.67% 6.28% 1.53% 0.10% 9.64%
WSwW 0.07% 5.45% 29.65% 11.92% 1.54% 48.63%
A 0.08% 4.55% 23.73% 8.55% 1.02% 37.93%
WNW 0.06% 0.64% 1.71% 0.33% 0.03% 2.76%
NW 0.02% 0.05% 0.04% 0.01% 0.00% 0.13%
NNW 0.01% 0.02% 0.01% 0.00% 0.00% 0.04%
0.35% 12.61% 61.84% 22.47% 2.71% 99.98%
No. of Hours Monitored 302821 Hours No. of Calm 36 Hours
No. of Day Monitored 12618 Days Missing Data 0 Hours
Maximum Wind Speed 15.96 m/s Calm (%) 0.01%
Average Wind Speed 4.62 m/s Prevailing Wind Direction | WSW
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Wind Speed (m/s)

Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.19% 0.06% 0.01% 0.00% 0.00% 0.26%
NNE 0.16% 0.06% 0.01% 0.00% 0.00% 0.23%
NE 0.17% 0.05% 0.00% 0.00% 0.00% 0.23%
ENE 0.10% 0.02% 0.00% 0.00% 0.00% 0.11%
E 0.16% 0.02% 0.01% 0.00% 0.00% 0.19%
ESE 0.17% 0.02% 0.01% 0.00% 0.00% 0.20%
SE 0.20% 0.04% 0.01% 0.01% 0.00% 0.27%
SSE 0.19% 0.07% 0.02% 0.01% 0.00% 0.28%
S 0.34% 0.15% 0.04% 0.01% 0.00% 0.54%
SSW 0.59% 0.73% 0.54% 0.06% 0.00% 1.93%
SW 0.81% 3.74% 6.22% 1.06% 0.05% 11.88%
WSW 1.17% 11.67% 25.71% 6.31% 0.41% 45.25%
W 1.33% 8.81% 18.72% 3.94% 0.27% 33.08%
WNW 0.90% 1.54% 1.41% 0.17% 0.02% 4.04%
NW 0.37% 0.28% 0.05% 0.01% 0.00% 0.71%
NNW 0.27% 0.09% 0.01% 0.01% 0.00% 0.38%
7.13% 27.34% 52.75% 11.61% 0.75% 99.58%
No. of Hours Monitored 300819 Hours No. of Calm 1263 Hours
No. of Day Monitored 12534 Days Missing Data 0 Hours
Maximum Wind Speed 14.15 m/s Calm (%) 0.42%
Average Wind Speed 3.68 m/s Prevailing Wind Direction | WSW
a v & a
AMNKNUINT 8 magaammaummﬂu W.A. 2560
Wind Speed (m/s)
Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.47% 0.14% 0.02% 0.01% 0.01% 0.65%
NNE 0.42% 0.10% 0.00% 0.01% 0.01% 0.54%
NE 0.37% 0.06% 0.00% 0.01% 0.01% 0.44%
ENE 0.21% 0.02% 0.00% 0.00% 0.00% 0.23%
E 0.26% 0.07% 0.01% 0.00% 0.00% 0.34%
ESE 0.48% 0.15% 0.01% 0.00% 0.00% 0.64%
SE 0.47% 0.15% 0.01% 0.00% 0.00% 0.64%
SSE 0.65% 0.24% 0.01% 0.01% 0.00% 0.91%
S 0.93% 0.24% 0.02% 0.01% 0.01% 1.21%
SSW 1.60% 0.87% 0.09% 0.35% 0.01% 2.92%
SW 2.78% 2.94% 1.49% 0.13% 0.03% 1.37%
WSwW 2.89% 11.37% 17.24% 3.24% 0.31% 35.05%
A 2.15% 11.44% 17.26% 2.96% 0.32% 34.13%
WNW 1.54% 3.57% 3.36% 0.36% 0.03% 8.86%
NW 1.35% 1.28% 0.66% 0.03% 0.01% 3.32%
NNW 0.91% 0.43% 0.19% 0.01% 0.01% 1.56%
17.48% 33.06% 40.39% 7.13% 0.75% 98.81%
No. of Hours Monitored 277521 Hours No. of Calm 3266 Hours
No. of Day Monitored 11563 Days Missing Data 0 Hours
Maximum Wind Speed 15.62 m/s Calm (%) 1.18%
Average Wind Speed 3.07 m/s Prevailing Wind Direction | WSW
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Wind Speed (m/s)

Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.90% 0.59% 0.08% 0.02% 0.01% 1.60%
NNE 1.93% 2.20% 1.13% 0.22% 0.05% 5.52%
NE 2.68% 10.41% 16.59% 6.93% 3.58% 40.20%
ENE 1.99% 9.62% 16.23% 6.22% 3.01% 37.06%
E 1.39% 2.16% 1.74% 0.35% 0.11% 5.75%
ESE 1.10% 0.77% 0.25% 0.05% 0.01% 2.18%
SE 0.89% 0.64% 0.07% 0.03% 0.00% 1.64%
SSE 0.51% 0.17% 0.03% 0.00% 0.00% 0.72%
S 0.35% 0.12% 0.02% 0.00% 0.00% 0.49%
SSW 0.31% 0.20% 0.02% 0.00% 0.00% 0.54%
SW 0.23% 0.15% 0.08% 0.00% 0.00% 0.46%
WSW 0.17% 0.23% 0.09% 0.00% 0.00% 0.49%
W 0.19% 0.25% 0.04% 0.00% 0.00% 0.48%
WNW 0.22% 0.11% 0.01% 0.01% 0.00% 0.35%
NW 0.36% 0.16% 0.01% 0.00% 0.01% 0.54%
NNW 0.65% 0.23% 0.06% 0.12% 0.01% 1.08%
13.86% 27.99% 36.47% 13.96% 6.81% 99.09%
No. of Hours Monitored 298594 Hours No. of Calm 2703 Hours
No. of Day Monitored 12441 Days Missing Data 0 Hours
Maximum Wind Speed 14.43 m/s Calm (%) 0.91%
Average Wind Speed 3.80 m/s Prevailing Wind Direction | NE
a v =
AMNNUINN 10 VdlandinaunaIfL W.A. 2560
Wind Speed (m/s)
Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.19% 0.22% 0.11% 0.02% 0.01% 0.55%
NNE 0.40% 0.86% 1.31% 0.51% 0.06% 3.13%
NE 0.56% 3.65% 16.57% 22.83% 6.54% 50.15%
ENE 0.49% 3.12% 14.41% 16.94% 3.99% 38.95%
E 0.46% 0.97% 2.00% 1.15% 0.16% 4.75%
ESE 0.40% 0.32% 0.11% 0.04% 0.01% 0.88%
SE 0.19% 0.10% 0.04% 0.00% 0.01% 0.33%
SSE 0.06% 0.02% 0.00% 0.00% 0.00% 0.09%
S 0.05% 0.01% 0.00% 0.00% 0.00% 0.07%
SSW 0.13% 0.01% 0.00% 0.01% 0.00% 0.15%
SW 0.06% 0.01% 0.00% 0.00% 0.00% 0.08%
WSwW 0.08% 0.02% 0.00% 0.00% 0.00% 0.10%
A 0.05% 0.03% 0.00% 0.00% 0.00% 0.08%
WNW 0.06% 0.03% 0.00% 0.00% 0.00% 0.10%
NW 0.08% 0.04% 0.00% 0.00% 0.00% 0.12%
NNW 0.11% 0.06% 0.02% 0.00% 0.01% 0.19%
3.38% 9.46% 34.57% 41.52% 10.80% 99.73%
No. of Hours Monitored 292734 Hours No. of Calm 780 Hours
No. of Day Monitored 12197 Days Missing Data 0 Hours
Maximum Wind Speed 15.03 m/s Calm (%) 0.27%
Average Wind Speed 547 m/s Prevailing Wind Direction | NE

AMNKUINA 11
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Wind Speed (m/s)

Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.33% 0.37% 0.12% 0.02% 0.01% 0.86%
NNE 0.63% 1.05% 1.10% 0.55% 0.09% 3.42%
NE 0.77% 4.16% 13.57% 18.34% 8.71% 45.55%
ENE 0.62% 4.21% 12.54% 15.51% 6.79% 39.67%
E 0.46% 1.18% 1.82% 1.29% 0.40% 5.15%
ESE 0.27% 0.36% 0.74% 0.70% 0.28% 2.35%
SE 0.13% 0.11% 0.17% 0.21% 0.25% 0.87%
SSE 0.09% 0.04% 0.01% 0.00% 0.01% 0.15%
S 0.06% 0.01% 0.00% 0.00% 0.01% 0.09%
SSW 0.04% 0.01% 0.00% 0.01% 0.00% 0.06%
SW 0.03% 0.05% 0.00% 0.00% 0.00% 0.08%
WSW 0.06% 0.05% 0.00% 0.00% 0.00% 0.12%
W 0.04% 0.00% 0.00% 0.00% 0.00% 0.05%
WNW 0.05% 0.01% 0.00% 0.00% 0.00% 0.07%
NW 0.11% 0.05% 0.00% 0.00% 0.00% 0.16%
NNW 0.22% 0.17% 0.04% 0.00% 0.01% 0.44%
3.93% 11.85% 30.10% 36.65% 16.56% 99.09%
No. of Hours Monitored 298594 Hours No. of Calm 2721 Hours
No. of Day Monitored 12441 Days Missing Data 0 Hours
Maximum Wind Speed 12.83 m/s Calm (%) 0.91%
Average Wind Speed 5.45 m/s Prevailing Wind Direction | NE
a v a )
ATNNUINT 12 %agaammuam’mm W.A. 2560
Wind Speed (m/s)
Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.88% 1.31% 0.57% 0.03% 0.00% 2.79%
NNE 1.17% 3.35% 3.70% 0.39% 0.01% 8.61%
NE 1.49% 9.49% 19.09% 5.58% 0.29% 35.94%
ENE 1.56% 9.47% 20.51% 7.26% 0.92% 39.73%
E 1.12% 2.66% 1.83% 0.11% 0.00% 5.72%
ESE 0.80% 1.03% 0.25% 0.01% 0.00% 2.09%
SE 0.48% 0.48% 0.10% 0.01% 0.00% 1.07%
SSE 0.30% 0.32% 0.01% 0.00% 0.00% 0.63%
S 0.19% 0.18% 0.00% 0.00% 0.00% 0.37%
SSW 0.09% 0.04% 0.00% 0.00% 0.00% 0.13%
SW 0.03% 0.01% 0.00% 0.00% 0.00% 0.04%
WSwW 0.01% 0.01% 0.00% 0.00% 0.00% 0.02%
A 0.07% 0.07% 0.01% 0.00% 0.00% 0.15%
WNW 0.15% 0.15% 0.07% 0.00% 0.00% 0.38%
NW 0.25% 0.20% 0.03% 0.01% 0.00% 0.49%
NNW 0.53% 0.59% 0.11% 0.01% 0.00% 1.24%
9.12% 29.36% 46.28% 13.41% 1.23% 99.41%
No. of Hours Monitored 166435 Hours No. of Calm 983 Hours
No. of Day Monitored 6935 Days Missing Data 0 Hours
Maximum Wind Speed 10.56 m/s Calm (%) 0.59%
Average Wind Speed 3.61 m/s Prevailing Wind Direction | ENE
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Wind Speed (m/s)

Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.73% 0.84% 0.27% 0.03% 0.01% 1.88%
NNE 0.99% 2.81% 3.14% 0.63% 0.05% 7.63%
NE 1.15% 8.24% 17.11% 7.17% 0.97% 34.65%
ENE 1.31% 9.76% 20.60% 11.03% 1.84% 44.54%
E 1.06% 2.58% 2.10% 0.32% 0.02% 6.08%
ESE 0.57% 0.62% 0.32% 0.02% 0.01% 1.54%
SE 0.37% 0.19% 0.04% 0.01% 0.01% 0.62%
SSE 0.24% 0.08% 0.01% 0.01% 0.00% 0.33%
S 0.15% 0.03% 0.01% 0.01% 0.00% 0.19%
SSW 0.09% 0.01% 0.00% 0.01% 0.00% 0.10%
SW 0.13% 0.00% 0.00% 0.00% 0.00% 0.14%
WSW 0.03% 0.00% 0.00% 0.00% 0.00% 0.03%
W 0.05% 0.02% 0.00% 0.00% 0.00% 0.08%
WNW 0.10% 0.03% 0.00% 0.00% 0.00% 0.14%
NW 0.16% 0.08% 0.01% 0.01% 0.00% 0.26%
NNW 0.38% 0.63% 0.05% 0.01% 0.00% 1.07%
7.52% 25.92% 43.67% 19.27% 2.92% 99.30%
No. of Hours Monitored 273960 Hours No. of Calm 1906 Hours
No. of Day Monitored 11415 Days Missing Data 0 Hours
Maximum Wind Speed 11.28 m/s Calm (%) 0.70%
Average Wind Speed 3.99 m/s Prevailing Wind Direction | ENE
a v 2 I
AMNNUINT 14 magaammuqmmwm W.A. 2561
Wind Speed (m/s)
Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.14% 0.13% 0.04% 0.01% 0.00% 0.32%
NNE 0.11% 0.08% 0.02% 0.01% 0.00% 0.21%
NE 0.12% 0.05% 0.01% 0.00% 0.00% 0.18%
ENE 0.06% 0.02% 0.00% 0.00% 0.00% 0.09%
E 0.06% 0.03% 0.02% 0.00% 0.00% 0.10%
ESE 0.09% 0.02% 0.03% 0.00% 0.00% 0.15%
SE 0.12% 0.03% 0.01% 0.00% 0.00% 0.17%
SSE 0.15% 0.06% 0.02% 0.00% 0.00% 0.23%
S 0.22% 0.14% 0.05% 0.01% 0.00% 0.42%
SSW 0.37% 0.45% 0.27% 0.02% 0.00% 1.11%
SW 0.62% 2.05% 2.61% 0.27% 0.01% 557%
WSwW 0.80% 7.46% 23.97% 8.23% 0.64% 41.11%
A 0.74% 6.98% 23.43% 6.69% 0.42% 38.26%
WNW 0.57% 2.44% 4.95% 0.96% 0.09% 9.01%
NW 0.39% 0.87% 0.60% 0.05% 0.00% 1.92%
NNW 0.22% 0.29% 0.27% 0.02% 0.00% 0.80%
4.79% 21.10% 56.30% 16.28% 1.18% 99.65%
No. of Hours Monitored 303313 Hours No. of Calm 1057 Hours
No. of Day Monitored 12638 Days Missing Data 0 Hours
Maximum Wind Speed 13.57 m/s Calm (%) 0.35%
Average Wind Speed 4.03 m/s Prevailing Wind Direction | WSW

AMNHUINA 15 Jeyaauifiauiiunay w.a. 2561
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Wind Speed (m/s)

Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.15% 0.09% 0.03% 0.01% 0.00% 0.28%
NNE 0.11% 0.07% 0.01% 0.00% 0.00% 0.19%
NE 0.08% 0.06% 0.00% 0.00% 0.00% 0.14%
ENE 0.05% 0.05% 0.00% 0.00% 0.00% 0.11%
E 0.06% 0.03% 0.01% 0.00% 0.00% 0.10%
ESE 0.09% 0.05% 0.10% 0.00% 0.00% 0.24%
SE 0.18% 0.08% 0.58% 0.01% 0.00% 0.85%
SSE 0.37% 0.22% 0.03% 0.01% 0.00% 0.63%
S 0.51% 0.29% 0.06% 0.01% 0.01% 0.88%
SSW 0.98% 0.85% 0.22% 0.02% 0.01% 2.07%
SW 1.07% 2.45% 2.64% 0.39% 0.05% 6.60%
WSW 1.15% 8.61% 21.70% 7.39% 2.20% 41.05%
W 1.01% 7.83% 18.64% 5.99% 1.11% 34.58%
WNW 0.90% 2.78% 4.08% 1.00% 0.16% 8.92%
NW 0.64% 0.76% 0.31% 0.04% 0.01% 1.76%
NNW 0.33% 0.30% 0.07% 0.01% 0.01% 0.72%
7.69% 24.53% 48.47% 14.90% 3.57% 99.16%
No. of Hours Monitored 280047 Hours No. of Calm 2340 Hours
No. of Day Monitored 11669 Days Missing Data 0 Hours
Maximum Wind Speed 16.23 m/s Calm (%) 0.84%
Average Wind Speed 393 m/s Prevailing Wind Direction | WSW
a v =
AMNNUINN 16 maagjaammummau W.A. 2561
Wind Speed (m/s)
Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.44% 0.25% 0.42% 0.44% 0.02% 1.58%
NNE 0.31% 0.16% 0.08% 0.01% 0.02% 0.58%
NE 0.23% 0.11% 0.08% 0.00% 0.00% 0.43%
ENE 0.14% 0.07% 0.07% 0.00% 0.00% 0.27%
E 0.11% 0.06% 0.07% 0.00% 0.00% 0.24%
ESE 0.26% 0.15% 0.07% 0.00% 0.00% 0.49%
SE 0.29% 0.21% 0.09% 0.00% 0.00% 0.61%
SSE 0.40% 0.24% 0.15% 0.02% 0.00% 0.81%
S 0.68% 0.50% 0.44% 0.13% 0.01% 1.78%
SSW 1.15% 1.23% 0.70% 0.11% 0.01% 3.20%
SW 1.72% 4.83% 4.12% 0.43% 0.07% 11.17%
WSwW 2.28% 13.54% 14.09% 1.80% 0.15% 31.86%
A 2.71% 13.73% 14.52% 1.97% 0.17% 33.09%
WNW 2.30% 3.69% 1.78% 0.14% 0.02% 7.93%
NW 1.21% 1.06% 0.40% 0.02% 0.01% 2.72%
NNW 0.70% 0.43% 0.25% 0.03% 0.02% 1.44%
14.95% 40.28% 37.34% 5.13% 0.52% 98.21%
No. of Hours Monitored 300004 Hours No. of Calm 5363 Hours
No. of Day Monitored 12500 Days Missing Data 0 Hours
Maximum Wind Speed 15.59 m/s Calm (%) 1.79%
Average Wind Speed 291 m/s Prevailing Wind Direction | W

AMNHUINA 17 JayaaufioungunIal w.a. 2561
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Wind Speed (m/s)

Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.10% 0.05% 0.01% 0.00% 0.00% 0.16%
NNE 0.07% 0.02% 0.00% 0.00% 0.00% 0.10%
NE 0.04% 0.01% 0.00% 0.00% 0.00% 0.05%
ENE 0.01% 0.01% 0.02% 0.01% 0.00% 0.05%
E 0.01% 0.04% 0.01% 0.00% 0.00% 0.05%
ESE 0.03% 0.03% 0.01% 0.00% 0.00% 0.07%
SE 0.04% 0.03% 0.01% 0.00% 0.00% 0.08%
SSE 0.07% 0.05% 0.01% 0.01% 0.00% 0.13%
S 0.18% 0.17% 0.02% 0.01% 0.00% 0.38%
SSW 0.38% 0.55% 0.35% 0.08% 0.01% 1.37%
SW 0.54% 2.45% 6.42% 2.56% 0.24% 12.20%
WSW 0.71% 6.76% 24.26% 9.08% 0.88% 41.69%
W 0.81% 6.24% 22.03% 7.29% 0.79% 37.16%
WNW 0.57% 1.33% 2.24% 0.47% 0.03% 4.65%
NW 0.24% 0.22% 0.08% 0.01% 0.00% 0.55%
NNW 0.15% 0.11% 0.02% 0.00% 0.00% 0.29%
3.93% 18.08% 55.48% 19.55% 1.95% 99.00%
No. of Hours Monitored 292726 Hours No. of Calm 2694 Hours
No. of Day Monitored 12197 Days Missing Data 0 Hours
Maximum Wind Speed 17.81 m/s Calm (%) 0.92%
Average Wind Speed 4.25 m/s Prevailing Wind Direction | WSW
a v = a
AMKNUINN 18 UVBLARUMNBUNOUIYU W.A. 2561
Wind Speed (m/s)
Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
NNE 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
NE 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
ENE 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
E 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
ESE 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
SE 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
SSE 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
S 0.00% 0.00% 0.01% 0.00% 0.00% 0.02%
SSW 0.00% 0.07% 0.36% 0.12% 0.01% 0.55%
SW 0.00% 0.76% 7.52% 3.07% 0.23% 11.59%
WSwW 0.01% 2.34% 28.33% 12.24% 1.32% 44.24%
A 0.01% 2.01% 25.51% 11.51% 1.31% 40.35%
WNW 0.00% 0.34% 2.22% 0.49% 0.03% 3.08%
NW 0.00% 0.02% 0.05% 0.01% 0.01% 0.10%
NNW 0.00% 0.01% 0.01% 0.01% 0.00% 0.02%
0.03% 5.56% 64.03% 27.46% 2.92% 99.99%
No. of Hours Monitored 302718 Hours No. of Calm 0 Hours
No. of Day Monitored 12613 Days Missing Data 0 Hours
Maximum Wind Speed 17.44 m/s Calm (%) 0.00%
Average Wind Speed 4.93 m/s Prevailing Wind Direction | WSW

AMRUINT 19 JeyaaufiaunINg AN W.A. 2561

81



Wind Speed (m/s)

Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
NNE 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
NE 0.00% 0.00% 0.00% 0.00% 0.00% 0.01%
ENE 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
E 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
ESE 0.00% 0.00% 0.01% 0.01% 0.00% 0.01%
SE 0.00% 0.00% 0.00% 0.01% 0.00% 0.01%
SSE 0.00% 0.00% 0.01% 0.00% 0.00% 0.02%
S 0.00% 0.02% 0.01% 0.01% 0.00% 0.04%
SSW 0.01% 0.15% 0.39% 0.10% 0.01% 0.67%
SW 0.03% 1.29% 7.78% 3.40% 0.34% 12.84%
WSW 0.06% 3.73% 27.38% 12.47% 1.88% 45.53%
W 0.06% 3.13% 23.60% 9.31% 1.57% 37.66%
WNW 0.02% 0.55% 2.00% 0.42% 0.05% 3.04%
NW 0.01% 0.04% 0.05% 0.01% 0.00% 0.11%
NNW 0.00% 0.01% 0.01% 0.01% 0.00% 0.03%
0.21% 8.94% 61.24% 25.75% 3.86% 99.99%
No. of Hours Monitored 296437 Hours No. of Calm 0 Hours
No. of Day Monitored 12352 Days Missing Data 0 Hours
Maximum Wind Speed 17.38 m/s Calm (%) 0.00%
Average Wind Speed 4.85 m/s Prevailing Wind Direction | WSW
ANHUINT 20 YeyAaupipUAIINAL W.A. 2561
Wind Speed (m/s)
Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.16% 0.09% 0.01% 0.00% 0.00% 0.26%
NNE 0.11% 0.02% 0.01% 0.00% 0.00% 0.15%
NE 0.09% 0.03% 0.00% 0.00% 0.00% 0.13%
ENE 0.02% 0.01% 0.00% 0.00% 0.00% 0.03%
E 0.04% 0.02% 0.00% 0.00% 0.00% 0.06%
ESE 0.06% 0.03% 0.00% 0.00% 0.00% 0.09%
SE 0.10% 0.07% 0.01% 0.00% 0.00% 0.17%
SSE 0.19% 0.09% 0.01% 0.00% 0.00% 0.30%
S 0.40% 0.21% 0.03% 0.01% 0.00% 0.65%
SSW 0.81% 0.68% 0.13% 0.02% 0.00% 1.65%
SW 1.60% 2.78% 2.13% 0.26% 0.02% 6.78%
WSwW 1.97% 11.65% 20.63% 4.63% 0.40% 39.28%
A 1.65% 11.22% 19.74% 3.87% 0.26% 36.74%
WNW 1.17% 3.47% 4.10% 0.77% 0.05% 9.55%
NW 0.72% 0.83% 0.30% 0.03% 0.00% 1.88%
NNW 0.37% 0.44% 0.04% 0.00% 0.00% 0.85%
9.47% 31.64% 47.14% 9.59% 0.74% 98.57%
No. of Hours Monitored 291225 Hours No. of Calm 4140 Hours
No. of Day Monitored 12134 Days Missing Data 0 Hours
Maximum Wind Speed 15.96 m/s Calm (%) 1.42%
Average Wind Speed 3.43 m/s Prevailing Wind Direction | WSW
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Wind Speed (m/s)

Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.57% 0.58% 0.30% 0.02% 0.00% 1.46%
NNE 0.84% 1.85% 1.72% 0.44% 0.03% 4.87%
NE 0.85% 8.79% 19.85% 14.06% 3.41% 46.95%
ENE 0.72% 7.85% 15.57% 9.84% 1.74% 35.72%
E 0.62% 2.17% 2.66% 0.94% 0.10% 6.49%
ESE 0.34% 0.59% 0.47% 0.02% 0.00% 1.42%
SE 0.16% 0.21% 0.15% 0.00% 0.00% 0.52%
SSE 0.10% 0.09% 0.03% 0.00% 0.00% 0.22%
S 0.07% 0.04% 0.01% 0.00% 0.00% 0.13%
SSW 0.04% 0.02% 0.01% 0.00% 0.00% 0.07%
SW 0.01% 0.01% 0.00% 0.00% 0.00% 0.02%
WSW 0.04% 0.04% 0.03% 0.00% 0.00% 0.11%
W 0.05% 0.03% 0.01% 0.00% 0.00% 0.10%
WNW 0.09% 0.04% 0.02% 0.00% 0.00% 0.15%
NW 0.14% 0.05% 0.02% 0.00% 0.00% 0.21%
NNW 0.26% 0.17% 0.08% 0.01% 0.00% 0.52%
4.91% 22.53% 40.92% 25.33% 5.27% 98.97%
No. of Hours Monitored 293469 Hours No. of Calm 3033 Hours
No. of Day Monitored 12228 Days Missing Data 0 Hours
Maximum Wind Speed 11.44 m/s Calm (%) 1.03%
Average Wind Speed 4.40 m/s Prevailing Wind Direction | NE
a v =
AMNNUINT 22 VdlandinaunaIfL W.A. 2561
Wind Speed (m/s)
Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.49% 0.70% 0.16% 0.02% 0.01% 1.37%
NNE 0.76% 1.40% 1.61% 0.47% 0.05% 4.29%
NE 0.92% 4.33% 18.98% 17.47% 4.32% 46.01%
ENE 0.73% 4.26% 17.30% 12.93% 2.09% 37.30%
E 0.65% 1.67% 2.90% 1.23% 0.12% 6.56%
ESE 0.47% 0.65% 0.26% 0.03% 0.01% 1.43%
SE 0.16% 0.36% 0.10% 0.00% 0.01% 0.63%
SSE 0.07% 0.07% 0.03% 0.00% 0.00% 0.18%
S 0.04% 0.04% 0.02% 0.00% 0.01% 0.11%
SSW 0.03% 0.04% 0.01% 0.00% 0.00% 0.09%
SW 0.01% 0.01% 0.00% 0.00% 0.00% 0.03%
WSwW 0.05% 0.09% 0.02% 0.00% 0.00% 0.17%
A 0.09% 0.05% 0.02% 0.00% 0.00% 0.17%
WNW 0.08% 0.05% 0.03% 0.00% 0.00% 0.16%
NW 0.13% 0.08% 0.01% 0.00% 0.00% 0.23%
NNW 0.23% 0.21% 0.03% 0.00% 0.01% 0.48%
4.93% 14.00% 41.48% 32.16% 6.65% 99.23%
No. of Hours Monitored 303298 Hours No. of Calm 2348 Hours
No. of Day Monitored 12637 Days Missing Data 0 Hours
Maximum Wind Speed 12.96 m/s Calm (%) 0.77%
Average Wind Speed 4.86 m/s Prevailing Wind Direction | NE
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Wind Speed (m/s)
Wind Sector 0.3-1.5 1.5-3.0 3.0-5.5 5.5-8.0 8.0-13.9 ALL
N 0.60% 0.63% 0.27% 0.05% 0.02% 1.56%
NNE 0.95% 1.82% 1.98% 0.69% 0.09% 5.53%
NE 1.08% 7.29% 17.57% 11.37% 2.55% 39.87%
ENE 0.81% 7.79% 19.20% 12.32% 2.38% 42.50%
E 0.52% 1.85% 2.19% 0.63% 0.05% 5.25%
ESE 0.38% 0.72% 0.42% 0.06% 0.01% 1.59%
SE 0.18% 0.29% 0.14% 0.01% 0.01% 0.63%
SSE 0.09% 0.11% 0.09% 0.02% 0.01% 0.32%
S 0.11% 0.05% 0.08% 0.02% 0.00% 0.27%
SSW 0.08% 0.05% 0.02% 0.00% 0.00% 0.16%
SW 0.09% 0.07% 0.00% 0.00% 0.00% 0.16%
WSwW 0.04% 0.02% 0.01% 0.00% 0.00% 0.08%
W 0.07% 0.06% 0.01% 0.01% 0.00% 0.15%
WNW 0.16% 0.17% 0.01% 0.00% 0.00% 0.35%
NW 0.18% 0.15% 0.02% 0.00% 0.00% 0.34%
NNW 0.32% 0.25% 0.02% 0.00% 0.00% 0.59%
5.69% 21.32% 42.03% 25.20% 5.13% 99.36%
No. of Hours Monitored 303080 Hours No. of Calm 1934 Hours
No. of Day Monitored 12628 Days Missing Data 0 Hours
Maximum Wind Speed 14.54 m/s Calm (%) 0.64%
Average Wind Speed 444 m/s Prevailing Wind Direction | ENE

AMNHUINA 24 JeyamuABusUINAN WA, 2561
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WTG10 Real time Data Query
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Wind Wind ABS Wind Grid active Wind turbine
No. Time Speed(m/s) |direction (°)| Direction(deg) | power(kW) energy yield(kWh) [Data Status | Turbine status
1 2018-03-01 00:00:01.933 4.18 185.98 344.48 153.66 5484924.00 1|5
2 2018-03-01 00:00:11.247 3.16 196.96 34451 161.34 5484924.00 1|5
3 2018-03-01 00:00:20.140 3.12 189.32 344.50 140.85 5484925.00 1|5
4 2018-03-01 00:00:28.940 3.91 193.55 344 .49 141.71 5484925.00 1|5
5 2018-03-01 00:00:37.753 3.56 166.63 344.46 162.19 5484925.00 1|5
6 2018-03-01 00:00:46.552 3.76 174.98 344.45 183.54 5484926.00 1|5
7 2018-03-01 00:00:55.384 3.15 185.59 344.45 204.88 5484926.00 1|5
8 2018-03-01 00:01:04.183 3.89 178.99 344 .46 196.34 5484927.00 1|5
9 2018-03-01 00:01:13.048 3.22 186.76 344 .47 182.68 5484927.00 1|5
10 2018-03-01 00:01:22.043 3.38 191.86 344.50 180.98 5484928.00 1|5
11 2018-03-01 00:01:30.843 3.08 170.86 344.49 177.56 5484928.00 1|5
12 2018-03-01 00:01:39.642 3.46 170.38 344.52 157.07 5484929.00 1|5
13 2018-03-01 00:01:48.471 2.90 199.33 344 .45 158.78 5484929.00 1|5
14 2018-03-01 00:01:57.278 3.31 176.94 344.49 164.76 5484929.00 1|5
15 2018-03-01 00:02:06.091 3.04 167.43 344 .49 153.66 5484930.00 1|5
16 2018-03-01 00:02:14.893 3.19 191.96 344.48 172.44 5484930.00 1|5
17 2018-03-01 00:02:23.692 3.53 192.06 344.46 183.54 5484931.00 1|5
18 2018-03-01 00:02:32.500 3.17 202.50 344.46 160.49 5484931.00 1|5
19 2018-03-01 00:02:41.312 3.00 182.12 344 .47 178.41 5484931.00 1|5
20 2018-03-01 00:02:50.110 2.54 205.59 344.49 158.78 5484932.00 1|5
21 2018-03-01 00:02:58.923 3.03 200.58 344 .46 169.88 5484932.00 1|5
22 2018-03-01 00:03:07.731 4.01 161.56 34448 198.90 5484933.00 1|5
23 2018-03-01 00:03:16.532 4.29 177.87 344 .49 228.78 5484933.00 1|5
24 2018-03-01 00:03:25.361 4.21 178.86 344.45 241.58 5484934.00 1[5
25 2018-03-01 00:03:34.161 4.09 177.67 344.45 258.66 5484934.00 1|5
26 2018-03-01 00:03:42.976 3.92 184.71 344 .46 256.95 5484935.00 1|5
27 2018-03-01 00:03:51.774 3.80 181.87 344 .45 250.12 5484935.00 1|5
28 2018-03-01 00:04:00.577 3.74 180.34 344 .44 262.07 5484936.00 1|5
29 2018-03-01 00:04:09.411 3.70 160.15 344 .45 247.56 5484937.00 1|5
30 2018-03-01 00:04:18.211 4.25 168.83 344.45 247.56 5484937.00 1[5
31 2018-03-01 00:04:27.023 433 160.57 344.45 250.12 5484938.00 1|5
32 2018-03-01 00:04:35.899 3.94 159.30 344 .47 246.71 5484939.00 1|5
33 2018-03-01 00:04:44.794 3.29 173.10 344.43 225.37 5484939.00 1|5
34 2018-03-01 00:04:53.592 241 182.10 344 .45 242.44 5484940.00 1|5
35 2018-03-01 00:05:02.393 3.72 191.88 34442 237.32 5484940.00 1|5
36 2018-03-01 00:05:11.208 4.08 177.29 344 .44 242.44 5484941.00 1|5
37 2018-03-01 00:05:20.179 3.73 182.47 344.43 266.34 5484941.00 1[5
38 2018-03-01 00:05:28.978 3.52 175.64 344.43 274.88 5484942.00 1|5
39 2018-03-01 00:05:37.777 4.75 176.57 344.42 296.22 5484943.00 1|5
40 2018-03-01 00:05:46.585 5.11 165.71 34441 305.61 5484944.00 1|5
41 2018-03-01 00:05:55.398 4.94 170.88 344.40 318.41 5484944.00 1|5
42 2018-03-01 00:06:04.216 4.34 168.37 344.42 327.80 5484945.00 1|5
43 2018-03-01 00:06:13.031 3.98 180.20 344.39 320.97 5484946.00 1[5
44 2018-03-01 00:06:21.837 3.81 167.21 344.40 322.68 5484947.00 1|5
45 2018-03-01 00:06:30.719 3.90 167.82 344 .44 325.24 5484947.00 1|5
46 2018-03-01 00:06:39.533 4.59 173.19 344.43 329.51 5484948.00 1|5
47 2018-03-01 00:06:48.334 4.21 172.12 344.40 311.58 5484949.00 1|5
48 2018-03-01 00:06:57.134 4.81 165.65 34441 311.58 5484950.00 1|5
49 2018-03-01 00:07:05.946 4.57 177.96 344.44 303.05 5484951.00 1[5
50 2018-03-01 00:07:14.874 3.75 182.69 344.45 286.83 5484951.00 1[5
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9734 2018-03-01 23:52:04.738 3.82 182.20 343.64 225.37 5495032.00 1[5
9735 2018-03-01 23:52:13.575 3.57 171.65 343.67 231.34 5495033.00 1|5
9736 2018-03-01 23:52:22.390 3.67 173.42 343.70 234.76 5495033.00 1|5
9737 2018-03-01 23:52:31.207 3.93 170.28 343.67 241.58 5495034.00 1|5
9738 2018-03-01 23:52:40.055 4.56 163.73 343.67 241.58 5495035.00 1|5
9739 2018-03-01 23:52:48.869 4.96 174.86 343.65 256.10 5495035.00 1|5
9740 2018-03-01 23:52:57.669 4.03 159.08 343.67 259.51 5495036.00 1|5
9741 2018-03-01 23:53:06.556 4.04 171.63 343.68 245.00 5495037.00 1|5
9742 2018-03-01 23:53:15.364 3.62 185.40 343.63 242.44 5495037.00 1|5
9743 2018-03-01 23:53:24.290 3.71 195.97 343.62 263.78 5495038.00 1|5
9744 2018-03-01 23:53:33.099 3.93 166.11 343.63 264.63 5495038.00 1|5
9745 2018-03-01 23:53:41.902 3.86 174.25 343.62 260.36 5495039.00 1|5
9746 2018-03-01 23:53:50.751 3.92 173.45 343.68 266.34 5495040.00 1[5
9747 2018-03-01 23:53:59.553 3.88 193.51 343.67 273.17 5495040.00 1|5
9748 2018-03-01 23:54:08.353 3.89 161.85 343.67 263.78 5495041.00 1|5
9749 2018-03-01 23:54:17.167 3.76 151.52 343.65 260.36 5495042.00 1|5
9750 2018-03-01 23:54:25.973 3.74 164.88 343.65 237.32 5495042.00 1|5
9751 2018-03-01 23:54:34.777 3.17 195.56 343.66 231.34 5495043.00 1|5
9752 2018-03-01 23:54:43.578 3.64 181.35 343.67 221.95 5495043.00 1|5
9753 2018-03-01 23:54:52.378 3.63 160.76 343.68 253.54 5495044.00 1|5
9754 2018-03-01 23:55:01.184 3.51 176.99 343.66 272.32 5495045.00 1|5
9755 2018-03-01 23:55:10.000 4.03 166.21 343.64 273.17 5495045.00 1|5
9756 2018-03-01 23:55:18.798 4.84 186.31 343.68 248.41 5495046.00 1|5
9757 2018-03-01 23:55:27.611 4.29 179.49 343.66 266.34 5495046.00 1|5
9758 2018-03-01 23:55:36.409 3.58 161.17 343.63 275.73 5495047.00 1|5
9759 2018-03-01 23:55:45.226 3.62 158.75 343.65 269.76 5495048.00 1|5
9760 2018-03-01 23:55:54.024 3.23 171.99 343.65 266.34 5495048.00 1|5
9761 2018-03-01 23:56:02.956 4.28 182.63 343.65 261.22 5495049.00 1|5
9762 2018-03-01 23:56:11.832 4.11 177.54 343.67 256.95 5495050.00 1|5
9763 2018-03-01 23:56:20.647 4.20 179.99 343.66 262.93 5495050.00 1|5
9764 2018-03-01 23:56:29.492 3.26 164.04 343.65 251.83 5495051.00 1|5
9765 2018-03-01 23:56:38.293 2.99 171.43 343.64 255.24 5495052.00 1|5
9766 2018-03-01 23:56:47.187 3.17 177.60 343.66 279.15 5495052.00 1|5
9767 2018-03-01 23:56:55.986 3.25 167.32 343.64 262.07 5495053.00 1|5
9768 2018-03-01 23:57:04.799 4.09 183.39 343.65 273.17 5495054.00 1|5
9769 2018-03-01 23:57:13.679 4.00 172.74 343.62 261.22 5495054.00 1|5
9770 2018-03-01 23:57:22.479 3.37 161.68 343.60 296.22 5495055.00 1|5
9771 2018-03-01 23:57:31.404 3.69 164.86 343.66 296.22 5495056.00 1|5
9772 2018-03-01 23:57:40.220 3.50 177.30 343.66 269.76 5495056.00 1|5
9773 2018-03-01 23:57:49.022 4.05 178.10 343.66 251.83 5495057.00 1|5
9774 2018-03-01 23:57:57.820 3.63 168.37 343.69 252.68 5495058.00 1|5
9775 2018-03-01 23:58:06.635 3.49 174.74 343.67 252.68 5495058.00 1|5
9776 2018-03-01 23:58:15.434 3.54 154.73 343.67 239.88 5495059.00 1|5
9777 2018-03-01 23:58:24.248 3.69 159.45 343.67 246.71 5495059.00 1|5
9778 2018-03-01 23:58:33.067 3.20 172.45 343.70 233.90 5495060.00 1|5
9779 2018-03-01 23:58:41.879 3.70 172.04 343.68 214.27 5495061.00 1|5
9780 2018-03-01 23:58:50.686 3.39 167.97 343.66 237.32 5495061.00 1|5
9781 2018-03-01 23:58:59.494 4.24 191.84 343.67 246.71 5495062.00 1|5
9782 2018-03-01 23:59:08.313 3.93 168.80 343.64 265.49 5495062.00 1|5
9783 2018-03-01 23:59:17.115 3.99 162.53 343.60 285.12 5495063.00 1|5
9784 2018-03-01 23:59:25.923 4.34 172.05 343.60 282.56 5495064.00 1|5
9785 2018-03-01 23:59:34.730 4.45 163.33 343.66 274.02 5495064.00 1|5
9786 2018-03-01 23:59:43.530 4.08 164.20 343.65 280.85 5495065.00 1|5
9787 2018-03-01 23:59:52.339 4.44 183.38 343.67 277.44 5495066.00 1|5

ANRUINT 25 (5i0)
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A29819N5AUIUANIAT AASIHANTIIANNTY wag Power curve n1svineuvasisiuay
nsmuIuANIakaziaiin AL uresisiuaudun 10 (WTG10) ansnsafui

larnnisudrdeya Power curve nsuanlilinvesisiuanlunaniiniside lnudiegiam

Power curve LandnanInEuINg 26

Actual Power Curve

Wind Speed (m/s) Rated Power Curve (kW)
3.01 100.26
4.00 273.86
4,99 557.68
5.98 961.50
6.99 1432.19
7.98 1918.37
8.96 2332.67
9.94 2412.25
10.94 2430.69
11.95 2433.32
13.00 No Data
14.00 No Data
15.00 No Data
22.00 No Data

dl v
AMMNUINN 26 Power curve UBININUAY

nseuaAidalniln (kw) Tndumieluda (kwh) @ausarilalaenisdindsau
1Wﬁwqmﬁummﬁﬁqﬁ’uamﬁﬂmu 198 E (KWh) = P (kW) x t (hr) A9819019AUI0U LYY
Tuiouuns AL w.A. 2561 AafudlsuIuseunsvnumiiy 68 sou wasdnnuSiauadey
Wiy 3.61 m/s finseandifvuaainnsmaedsiavadinvesteyafiraulufoudsaiu
9107 WA, 2560 devindu 61° Fansinuaitrvemtintetuiiesoanluil 61° smedaiy
mqmﬁwmﬁﬂﬁnaﬂumsmﬁmiﬂﬁwLﬁwﬁu 121 min (%’aﬁ,gamﬂmiwﬁ 6)
maansuanlnirvesiiuay
- fimnudian 3.01 m/s Wi 100.26 KW

- fianugian 4.00 m/s Wiy 273.86 KW
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FatuiaUSauRAsvINAU 3.61 m/s Aziiindenisuan iy windu

e 3.61—3.01
Masn1snantil = | —— |X(273.86 —100.26) +100.26
4.00 —3.01
= 205.47 kW

natlumskaR LTy 121 min Aady 2.02 h
Fefuananansondalufindiudule 205.47 X 2.02 = 417.32 KWh

AadundsnulniRedalaindumingu 417 kwh
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Chaichana and Y. Auttawaitkul. (2018). Increasing Efficiency in
Wind Energy Electricity Generating by Signal Processing from
Wind Measuring Equipment on Wind Turbine for the
Determination of Wind Direction. 2018 International Workshop
on Advanced Image Technology (IWAIT). (Pp.1-4). Chiang Mai,
Thailand.
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