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[ ]
a

NUAN 3 dnduiunusaan tuseitudnen I nanlszaivd (iu) wuln Wunsiu ¥

MnWeRmelasngyszana 300 - 400 wns dgwiegvinseanilszanm 2 - 3 Alawnsnisdia

(% Ql

peiunnvesaniduazindilunwndiamile-1d lneusnanianuiiauederouieh wgnszangey

NUNLASRNENUNUEE UL 8NLIUNUNUTATAUIRTIANE TUOBNVBINIITIYNUIVINNUAY
niirnzTunndeddsd Tnernusiauaie geae wasimgauesiiuiivszann 100 mM3eilawnssoy

anils NsgauANEs 90 WnT Aa 5.31, 7.51, uay 4.36 WASHOIUIN MUAIFU

& &4 [} o & A a = a o ! & 4, @ A oa

Wuini 4 dwmsuiuiusnaanlussiudneninauyams wudt Nundulngidunduan
aauNTIu eneilmeiasiineyseana 4 - 5 Alawns daueswazduldgeanagulaedlng
fundwlvgddianusiauaiodeut1an e usinniiinusiauanenszandiogan s uIIuuY

goA MgeantUUseunal 3 Alawnsniaians Junnidewnilovasaniuseiliug kasusnufiuily

'
[

nzaelnensiiang fueenidedldvesanivszdiug lneanusianaie gegn wagdanvesiug

= Y

Uszanad 100 ms1aflalunsseuanIi NseRuaaegs 90 wns A A 4.37, 5.83, uay 3.78 WASHD

AU PUARU

25201510 5 0 5 10 15 20 25 50 40 30 20 10 O 10 20 30 40 50
frequency in % frequency in %
- - spedin WS
mﬁ.mwumau ﬂiﬁL‘VI‘W“’I L‘W‘Ui‘l}li - 1550 HE.
N N 250 - 1550
i i S S 1150 - 1350 .
250 - 1150 ===
750- 950 =2
_ 550 250
; ; ._ 350- 550
Wi E Wi E (v 1o | . L I m—
S S
25201510 5 0 5 10 15 20 25 25201510 5 0 5 10 15 20 25
frequency in % frequency in %
Useaun (Hiiu) YUNS

JUT 3 unugiifiemauazauidiauade (Wind Rose) 518U A mgs 90 wins
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6.2 nan15As1zRUsEiiunasaulniiianfiuay

v
Ay A Y

518911388 aindnnsRasudendiuaundnliihvua vy uangaslunisldauly
Uszinalnelasaglitoyamanaiinvestefuailunsdadentafuauanduanmelmy siudedu 48
UM 13 GWdn Inefiansanvualsines wagun1n Power rating wazinandniseadusurestaya
favuauiifoglneldnisdiuan Merit index Ssazannsalddinmnuimnganvestuauuunalngi
asl¥lutszimelngldina 5 aurnde 1.25 MW, 1.5 MW, 2.5 MW, 3 MW uag 5 MW LAZLRNAAIY
wiangaudsil

Ao YUIN AU
g9a/UUIN * v o v
D Rotor | Hub height = af7uwidnzauvasneivannwvinnzldeuludsemealne
feviuay
(uns) (uns)

Aiuaunlafeasldanuuailagnisiuiidhendnilsadain
DeWind 1.25 MW | 64 91.5 ameaed Aiudsdudviuausuiniiveyansldnuass
wudnluszoziaivnis

e

Y]

wuauﬁﬁiamamamlw%maiﬁamazmmL%’Jaw‘f’ﬂﬁqq
an

GE 1.5 MW 82.5 80

=2 2

nstisiuaunTvna gy 2MW agvilidunuaing
GE 2.5 MW 103 85 FUANINTFIU 1.5 MW tHasanusunanisudnlniinnenis
Mheiuieguy

Y

faiuaunfivwaivagiiu 3MW agyilidunuainityin
Vestas 3 MW 112 84 WNIFIU 1.5 MW tasannUsunanisuanlniidends
Mg NUNIL G

Aafuanvunelyajis SMW gnesnuuudmiugiisemediil
arudiangafiufsenalimnzautunsnanldly
Repower 5 MW | 126 100 Uszinalne wildhanussglusemsiinezsdunelulas
Aeudululalunsianldlungia ve offshore wind
turbine luauian

| nangndanatulagnszaaundnsuys
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definsanUiinamdsnuliihindslfandaiuay 5 vuia fe 1.25, 1.5, 25, 3 uag 5
ngTost danamsluasnadl 2 wuin Asfuauiidads vuiuifidnenwauAvuealndaon sy
fnonmauyszaius (Hhiiv) asnsandmmdssnilniildnndige uazdian Capacity factor gean fe
Sovaw 37.3 nmsldiaiuay Ju GE 1500k sesaunfefiufiifdnanmauiuusanlndanti
Usziludnaninauyuns naanasanulni uasiliAn Capacity factor Sesay 27.8 siefaiuauiu
ety wosiilefonsandeiuaui 5 fu wuihfefuandifien Capacity factor gan #o fu GE
1500kW LLaziaﬂaqmﬁaju GE 2500kw, VESTAS 3000kW, Repower 5000kW, iaz DEWIND
1250kW sudisty egnslsfmunisidendaiuauuenainagiiansaniiussansamlunissdamdaany
WY SeRBaiANTANTUUAIUIIALEENITUITSNYT MTONANITIATIENUTHEUAUNTRULAL A

\WTHgAEns Lite N samuAnAtasiinUselevlgaan

A1519% 2 wasulihandwiuauadalaned (unnzind-tluemed) uazAn Capacity factor

73

ANUNNNINTISUSZRUANEAINAN

Funaas AneaT NIUNN (U95.) WWYSYI ‘ Usgau YUNT
DeWind 1.25 MW |  AEP (MWh/y) 1,100.4 1,129.5 3,290.0 2,383.9
91.5/64m CF (%) 10.0 10.3 30.0 218
GE 1.5 MW AEP (MWh/y) 1,530.0 1,740.1 4,903.8 3,651.0
80/82.5m CF (%) 11.6 13.2 37.3 21.8
GE 2.5 MW AEP (MWh/y) 2,608.9 2,899.7 7,993.8 5,942.2
85/103m CF (%) 11.8 131 36.1 26.8
Vestas 3 MW AEP (MWh/y) 3,070.9 3,425.1 9,435.2 6,977.2
84/112m CF (%) 11.4 12.7 35 259
Repower 5 MW AEP (MWh/y) 4,399.0 4,509.8 12,554.2 9,128.1
100/126m CF (%) 10.0 10.3 28.7 20.8

CF  fa Ap1UnTnunawmas (Wasiwus, %)

R : AEP fis Usunaumdsnulvihannasuauindalised (wanednd-dalusdadl, MW/y)

|umnangndamalulagnszaanind1suis
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6.3 HAN15ATITUUTTAUAIUNMIRULAZALLATYFAEASTUNSARAINITLAY

Y

NTIATIEABLATEFA1AanTUINTHARLTMena s uanTY  daudsdrAgnldlunis

AATIERAUNULATINIG auA sIAvesieiua AldTglun1siene s1aau wazaldanelunis

U3ssnwssuy dwindsddgilelunisiesginanauinunianisiy laud yaridagduans

(Net Present Value, NPV) 8m51HanauLnuuadlasinis (Internal Rate of Return, IRR) wauUselawi

Mouatu (Benefit-Cost Ratio, B/C) wazdununsuanlinfiiseviiendsany (Cost of Energy,

COE)

auufguinmualdlunssziiunsamunazaneuunuvsenelindnvadlasaniseie

% yamlunsUszdiuiunulasinslagagusoaziBunedl

Y

®

®

®

9

v @ a

1 a o 1 i 2K 1% a v 1
HAATNTIANANIINAURY AnLUUTREAY 13.5 VIaAININU[U (mammauﬂamnmﬂﬂﬁﬂmu

ninA) wirdudwsunnivui

yarmnsufiRnusazirgesnuanluiosas 3 dedl vesyardiuausiuduaildaigly

Y

nsinsa (Anedglugpaivnssuneasialne)

A o [y

yaraudmiuldlunisinasivivay (Yeyadedannnsusuring) Mmvusvsuiniiunild

Tunsfasedaiuauyszana 3 13

yar1fauay Tdndnn1sAuanann NREL/TP-500-40566  [2006]  s1anSaniidu
drulszneundnvesiviuay lngldgudeyasaiangrsdasmeaialaniu U A 2002
wiufiudnfenas 70 swdmsniaifinduvessavesiaiuay 210 T e 2002 Fs 2009
warUusamuwualinvesyaaisiuaulunainlanainy a.e. 2009 1 2012 Wuiesay

20-30

% shudslunsUssdiumeiuns RuLasn e uLATYgAEn 3

®

®

91gA54N15 20 U

Aaviuandildde GE 1500k 80/82.5m vunafdawdn 1.5 wngind (faviuausuilanuse
wanndanuliilsannilan wagild1 Capacity factor gegn aniiATzsiUszidundsny
Tnlihanndsuauiia 5 vua)

SanmsuaniUAsuiunsinaszing 31.23 v/neaaniansy uag 40.24 vn/gls
(Er9dsannenTanasuaasd 2555, surpnsuisusznelne)
Snsanlwihiugiuadefinimua Ae 25912 vw/Alatad-dalus uazdnsanluilag
SulusiRviedande (Ft viwduade) Ao 0.19195 vm/Alaind-talus (Anade U 2555
Usginm Non-Firm vasnsiniedving)

Snsn¥uiielihainudiu (Adden) 3.50 vw/Alatad-dalus (10 T usnvesonglasenis)

gnsmeniUeRuvesan1tunIsium 7.29% wazdnskuilen 3.0% (9198%@0Aons

waniaguaael 2555, sunAswiausemebne)

a o = 1% =
|uanendamaluladnsraaiinanauys
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uansyarlunsUszlivdunulaAsinig

D e w HEL RNV UaA AraunasisRnRg yaANsUUANISIAL
SunNIvuay Y e "

' (81uun) (Fruum) FauU139 (F1uumn/A)
DeWind 1.25 MW | 4059 5.48 0.81
GELsMW | 5956 8.04 1.19
GE25MW | 10608 14.32 2.12
Vestas 3 MW | 14240 19.22 2.85
Repower 5 MW 197.60 26.68 3.95

uanaANAULAaTNUT

Wi sreanduniud 51 Nade (U INFER151991)
1 USHIULUINTIL LRUneyuLiey 4,450
2 | Usnanuueaesausenivang 2 0. dnieu 0.911809 LANYTYS 425
3 USUAUANUBILN 8.9 2.US¥IUASTUS 2,500
4 Uhasuagula euneeinn Jandnguns 1,063

(Yoyad198931nNIUEUISNY http:/landprice.treasury.go.th/ Suil 14 n.a. 2555)

(1) NANISATIZUAUNULATINS

waAdurulasinsldu s1amesiiuay Aldarelumsinda s1aniinu wagalddigluns
Un3e¥nwnsyuy nnsUszliunud :uaﬁﬂumsawuﬁuﬁmmﬁuﬁu‘%nmamﬁﬂﬁuLﬁuﬁ’ﬂamwam
NFUNN (UIT.UNYUTEY) mmamaqmnwuwauﬂLuaqmﬂmammuama@ uazaziiudyadluns
mmﬂwuamuL‘wmummsummJaaﬂwuaummaimammmammeu uaﬂmﬂumsmmmmﬂwu
audsdanalsiyaelunsfios PuiayarUcRnuassontise Mugaudefmisd 3

M131991 3 YaAIN1TamUARRIiiuauNaaliimMg 5 vuauTnEnlinauns 4 uns

e

=1

sauyaAlunITaUENAULAaZNUT (§1uum)

L Nudidi 1 Nufifi 2 Nufidi 3 Nuiifi 4
UNINUAY
NN (395.) WWYIYI U3z7u YUNT
..Dewind .25 MW 2143 46.58 49.07 47.35
_____________ GE15MwW 72.99 68.14 70.63 68.91
_____________ GE25MwW 125.75 120.90 123.39 121.67
77777777777 Vestas 3 MW 166.98 162.13 164.62 162.89
Repower 5 MW 229.64 224.79 227.28 225.55

(2)uauszlgviannisvalniinuanle

nsUsiiuUTinalniindaladiefadeisiuanlundasvun galdannisusedivfnenmn
wasuaNeluagiviuanrun 1.5 wnednd mausgleviiilaannisussiuuazyarinisugliih

Langlun1519n 4 1o TegAnoasianludwindu 2.5912 uw/dAlainf-tilud kazensia bilee

|umnangndamalulagnszaanind1suis
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(% s o

onludfvivdande (Ft veduade) Wiy 0.19195 vn/Aladnd-4alus Lagiansanyarinisee
InfiuagArnsujiRnukasnisirgssnewiiugng U viietuliyad1nsinaeneiglasinis wag

NsuALLRUNINsaIlUR1snAS U IWHNA RN LAz N SR saNAN S UF R Ll duiuTusm s

¢ o

3.50 U/Alaina-talue 4.50 U/Alatned-a7lud wag 6.50U1/Alaina-tlie  Kan1sAN®INUIN

a [

seldgusnetinuifiuiivinuanivssdiuinenmauszaaue (Fi) fnoldardauanaenados
funanisUssliudnenwmdsnuay sesawmniFesdidunnnlutiosdsd fufivimaniivsaiy
ANANANYUNT ﬁuﬁﬁnmamﬁﬂﬁzLﬁuﬁfﬂamwamwmu? uay Muftusnmanivsadudnenn
AUNTIVN MINEIAU  wAIZRUIIMINTIITUIYAAINITVIEAISUBULASARSINAE T18lignEaIn
nsnelwihiifyaduiut Ineyasnisreaivewnsiniedyanifiutumuiiadliniadels

[ '
¥ a =)

¢ Aaa A -ﬁ” A a = a U U A
"’ZNW‘H‘VMQJTWEJI@ﬁV]ﬁﬁQVI?!@ﬂ@WUV]UﬁL’Jmﬁﬂ’mﬂﬁ%LNUﬂﬂEJﬂWW@ZLIUi%ﬁ]'JU°’l (M39U)

9 Y

A15197 4 Uszlevdannnisuieidniusnaandng 4w eelifasandasfansanansuida ldn

duiiin (Adden) Tusnsn 3.50 vw/Alatnd-dalus 4.50 vn/Alatnd-Falus uag 6.50u1/AlaTnd-

Tasesn1sanwuszfiudneninvasnseanlnfiannnasnuanludsemedlne
Yglamzianiung Tunna9e13lngauten1AlanouUNIIInYUNS

Falag
) it 1 Wil 2 it 3 Wil 4
NARDULNUNINLATYIATENT -
NN WNYTYT Useaaun YUNT
YAAINITVILAISUBULATAN (UTN) 103,772 118,022 332,598 247,628
yaAaamatudhdiudiu () 3,317,855 | 3,773,464 | 10,634,051 | 7,917,313
13i31 Adder 4,361,991 | 4,960,981 | 13,980,609 | 10,408,908
sreldarnnisunelnin | Adder 3.50 Uw/kWh | 9,716,991 | 11,051,331 | 31,143,909 | 23,187,408
(um)* Adder 4.50 UW/kWh | 11,246,991 | 12,791,431 | 36,047,709 | 26,838,408
Adder 6.50 uW/kWh | 14,306,991 | 16,271,631 | 45,855,309 | 34,140,408
waAnN1sUfuRNuLasingeine (um) 1,191,718 | 1,191,718 | 1,191,718 | 1,191,718
1’" o 13i81 Adder 3,170,273 | 3,769,262 | 12,788,891 | 9,217,190
SIOATINMIYIE WA [ der 3.50 Um/kWh | 8,525,273 | 9,859,612 | 29,952,191 | 21,995,690
nnAHUAIULEY
. Adder 4.50 Uw/kWh | 10,055,273 | 11,599,712 | 34,855,991 | 25,646,690
Ui (umA) *
Adder 6.50 vw/kWh | 13,115,273 | 15,079,912 | 44,663,591 | 32,948,690

e * Aolisiyadtannisdndiiufy

(3)nauseliuNanauBNULATINIG

NARNDULNUIINAITANTULATING  TUNNSANYITILRNINTUINANDULNUNINITHY ADNIITAN

RNIEANNBUBLNUNEAAINN5V8LNANNREA L bwAN1S A 89 19UNe TagAuIaINn1SLn
USinamdanulnihideivausdalaauiusiaideniiennisiiihdiugianaiudede 2.5912 v/

AlainA-g7lad SufUAT Ft w1edanads Ao 0.19195 Un/Alaind-u7lud tlngRansannensinanile

a o = 1% =
| N‘WVJ‘V]?;I’]ZW;ILWﬂIuT@EW?&’@@NLﬂ@’WﬁMu?
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lunsalgiunosar 7.29 uazdnnRuieniovar 3 suudeiansamensallaifiansanel Adder uag
NIRRT Adder Tudmsn 3.50 UM/AlateA-tlue 4.50 U/Alaind-g1laud wag 6.50u19/

AlaTmA-97119 NANTITMDULNUNIINITIRULARIAIA1SI9N 5

nmsierginuilunsdilifiansana  Adder fufiviimaniissdiudneninay
Usza2um (i) msinnsanasmuiian waziilefiansun Adder $adeludng 3.50 u/Alatng-
s uaw 4.50 vi/Alatad-Halus HufiuTnmaoissdudneninaulszaiun (hiiuwagiui
ViAo iuszdiudneninanyams amsiansanamuiian uimnlasinslazusnsduialusnm
6.50u1m/Alafnd-4alus mrsfiarnsanamuldlunnfiud uiiufiviinuan dusaiudnonimas
A3 (U5 Uyuiien) esinsanasplunsdishrenidennii 5.68% ufinrsandunusieo

MNENFIUTINAY NuNUTATTIIsanluNsasuuInigaeunusaan tUsudnenImn

]
a  a =

auUs¥aIUY (1Y) WagsesasmaneiunuIman tuszidudnen nauyuns

(@)wausziiunnusaulnininasalasanis

TumsAnwnidldvhnsinngienusoulmiifinadelassnislasAnwinisidsuulasas
amuisuduafindusazanasil 5 % uaz10 % laefiansan 3 an1unisal (1) Srsuanivdsuiuas
iaUszmatadanaliAnnsiasuwUasiuniludiugasdsfuauuasagesiigesnu  (2) yaeh
nseadaRasatsiuandmaliinnswasuuasiunuludiuyadiieasfindataiuan uas (3)
yaAnsUfoRnuuaznisthssinudmaliinnsuasuulasiuniludiuyasinsujifnunay
nsthysinm lunsinsgitasAnwmaneuununenisdu Tagldidinde yardagtuans (NPV)
dasHanauLNLNNTaTU (RR)  Lagfunusenhendsau (COE) lnglnsevifisnandruaniviniy
7.29 % warfinsaniisaniudle 3.0% ddumsieseiarwseulmiazdnyiamensdifionsan

ASuT gLl (Adder) fonsT 3.50 u/Alatna-alug

nanTAlATziAuelmseyad1 NPV uay IRR MlUAsulUasiinn 1 % anuseulmves
74 3 Yady Winadwsideatufie mavAsuudamesdnsuanudsutuasidsUssnaidndiunis
LU?1'sJuLLUmmm?‘iqmaqmmﬁa%amdaa%qam&”’qﬁ’qﬁuau drugarufuiRnuiazinsesnulasy
wanszvutiessnanauseulmiintu Mnuaasgianduimniufiagldsunanssnuainaa
goulmilistuludadalisetu Tnsfuiivinaandussdiudnenmandsyaiu (hiuuazyums
wfuwaliiudesardruisiiinniiiuiidug Seanunsaaguldinisinnsanamusndudesdileds
MaAsuulamessanuaniUasuiunsissemadeg mnfiansanauseulmsier COE wui

= a [ v a [d & Ada d'
anuUssiluAng N INaNUIZIIUY ('Viﬁ/iﬂ)LLﬁS‘ﬁll‘Wi WU 2 NWUNNUAMULFYIANNNANTENUAINY

¥
A A

goulmnazdmasienisiuisuwlasen COE doeianilloSauiieuiuiunaus

a o = 1% =
| NMW’]VIEI’]ZQEILWﬂIMI@ﬂWﬁ‘g@ﬂNLﬂ@’Wﬁuui



LT

. o e . - Tassnsanenussfiudneninvasnseanlninarnndsnuanludsemalne
AUNIUAUZATIUNISIUUAIYIA : v 9 . - v v o
yglamzianiununnvaselngauianaldnauuuianinguns

A151971 5 NALASIZINANITADULNUNINISRUTBIUS NN UNaaTInauns 4 wie lagluRarsantazfansanasudsluddlwiy  (Adder) Tudnsn 3.50 uw/Alaing-

7139 4.50 UI/Alaina-97lue kag 6.50U/Alainm-talag

NANBULNUNIINITIRY
& 0l 1aisi Adder Adder 3.50 uam/kWh Adder 4.50 uUm/kWh Adder 6.50 v /kWh COE
IRR NPV IRR NPV IRR NPV IRR NPV (UN/KWh)
(%) i (U ) (%) i (um) (%) i () (%) i (um)
1 N3N | -9.25% | 0.51 | 43,595,744 | -1.45% | 0.93 | -6,483,520 | 0.92% | 1.05 4,119,972 5.68% 1.29 25,326,957 583
2 LW?IS‘lﬁ -6.93% | 0.61 | -32,583,565 | 2.19% | 1.12 9,624,919 497% | 1.26 | 21,684,486 | 10.50% | 1.55 45,803,619 4.64
3 Usgaaua | 8.85% | 1.67 | 57,747,056 | 31.53% | 3.05 | 176,695,371 | 39.88% | 3.55 | 213,170,604 | 51.36% | 4.24 | 278,651,069 1.70
4 YUNT 380% | 1.27 | 22,715,829 | 21.24% | 2.32 | 111,275,783 | 26.42% | 2.62 | 136,578,626 | 36.69% | 3.22 | 187,184,314 2.23
NUYLNS damdruannsdlgiuil 7.29%

DS RUeN 3.0%

|unanendemalulagnsyaaningsuys
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6.4 nan1TIATRANEANYBINUTIdMTUNM Sa UMY eieiuas

(1) HANISIATIEMAINALFUNUSTZNI9AY AEP AutnuaiAnuSauaay 4.9 wasaaiuld

TuuAusEanas 100 sns19ilasns lngsauand

[%
LYY

INANUFIRUSTZNIAT AEP upuSIauaienaugs 90 was ol sumianiRnAsiasiy
au NUI INaIiANSIRuRAsTN vesuiilaeseuandussludnen AL NTHTINY (195U
Yuiigy) anlussliudnenimandinnevingns Jaminnesys andussiliufnenmaudneus i

Jandagams wazannflusziliudnenmandnedsii Sminyuns fie 4.7, 5.0, 4.9, uaz 4.9 WK

[y

AUN AuaIRU

1% '

PNNUANYIINSAENNIUAUSEUI 100 AN519AlaLNeS teesauaantuseiludneninay
TAeANIITUIAMNAURUS TN IALRAS A UVUIANUT DZWUI

wuilneseuaniilusziliudnenmaungunny (1as.UYuiien) uaganilussiliudneninay

%
o % w = a o
gl

dunovine1a Jaiamysys Wliiunlafidanudiauaieganitnnasidudn dadu Felaiddnenin
Wganadmiunisamuinnsiaiuauvunlg
PNMMIAENYINUNlRgTUAnHUTTEILANg N MaNUIEAUY (VRTi) Aenudn Wunnddngnin

auABUt1NR NgendnAnael IzeguuganuvIeLiu tngvslivuaiuniuussana 17.5 a5

v v

AlaMT FINNFARINIRUANYUIN 3 MW ANS9ALaLIATAY 2 — 4 §1 ALLNAINANRAMAISIN 105 —

(% (%
U v v

210 MW ¥138MNAAGINIAUANTIUIA 1.5 MW A2inaInNanfnfdsiy 52.5 — 105 MW

[ '

NNSANY MulagsouanItusziluAnanINaLYaIns 9eWud1 Wunuuiuau NdEnenmw

ax gandnAnnaet dvwiadszann 3 aseilawns aguuiu meiangiuanieanilevesaniil
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Abstract

The objective of this project is to assess the wind energy potential for electricity
generation on the western coastal area of Thai gulf from Bangkok to Chumpon province, the
upper southern region. The tasks of this study covers the site selection, the technical study
of megawatt-scale wind turbine, the wind resources for electricity generation assessment,
the feasibility study of megawatt-scale wind power generation installation and evaluate
preliminary environmental and social impacts.

A 120 m height tower equipped with wind velocity and direction measuring sensors
and data acquisition units at the heights of 40, 65, 90 and 90 m has been installed at four
selected locations each as followed: 1) Bangkok (station 1: King Mongkut’s University of
Technology Thonburi Bangkhunthien campus 2) Phetchaburi (station 2: Ban Nongsai) 3)
Prachuap Khiri Khan (station 3: Rajamangkla University of Technology Rattanakosin, Klai
Kangwon campus and 4) Chumpon (station 4: Chumco municipal). Data obtained from all
four wind measuring stations of the year 2012, shows that the station no. 3 has highest
average yearly wind velocities as followed: 3.40 4.07 4.32 and 4.48 m/s at the heights of 40,
65, 90 and 120 m, respectively. The followings are the stations no. 4 and no.2. The lowest
wind speed is at the station no. 1.

After having analyzed the wind statistics for wind energy potential map using
WindSim and compared the measured average yearly wind velocities with the simulation
results at all heights for all four stations, the error of 0-2.5% are observed. In addition, the
minimum error is found at the heights of 120 m according to there is quite a few obstacles
at the high altitude.

For the analysis of the frequency distribution of average yearly wind velocity and
direction at the height of 90 m, it is found that winds at most stations are influenced by the
southwest monsoon as well as local wind except at the station no. 4 of which the main
influencing factor are the northeast, the southwest monsoon and local wind. Having
assessed wind energy potential at the height of 90 m for all locations, the moderate and
good wind potential has been found around the station no. 3. This area is far from the
coasts of Thai gulf for 300 — 400 m and there is the mountain ridges which lie on the west of
the station for 2 - 3 km. It is noted that areas on mountain ridges, near-shore and off-shore
locations have high wind energy potential, of which the maximum and minimum average
wind velocities over 100 square kilometers are 4.35, 4.91 and 4.14 m/s, respectively.

Given the annual energy production (AEP) of five selected wind turbine models,

which are 1.25, 1.5, 2.5 3 and 5 MW, the GE 2.5 MW wind turbine at the station no. 3 would
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produce the highest electrical energy with a maximum capacity factor of 37.3%. The
followings are the stations no. 4 (27.8%) and 2 whereas the station no. 1 gives the lowest
energy and capacity factor. Considering all five models of wind turbine concludes that the
GE 1.5 MW turbine has the highest capacity factor followed by the GE 2.5 MW, VESTAS 3.0
MW, RePower 5 MW and DeWind 1.25 MW, respectively.

The financial performance and economic considerations were conducted using 1.5
MW wind turbine was installed for all 4 selection sites. For an economical aspect, the initial
captical cost increases proportionally with the wind turbine price, the installation cost, the
land used cost and the operation and maintenance cost of the project installation. The
financial analysis indicators used in this evaluation are Net Present Value (NPV), Benefit Cost
Ratio (B/C), Internal Rate of Return (IRR) and the Cost of Energy (COE). The analysis
performed based on taking an 3.0% of the inflation rate over the project lifetime ( 20 years)
with 3.5, 4.5 and 6.5 Baht per kilowatt-hour of adder and a MRL 7.29% base. The results
showed that the area around the station no.3 is the most feasible followed by the station
no.4 for 3.5 and 4.5 Baht per kilowatt-hour of adder while the project is feasible for all
selection sites if an adder of 6.5 Baht per kilowatt-hour is considered. Analyses of the cost of
energy (COE) give an attractive result for a case of the station no. 3 and 4, the calculated
minimum COE are 1.70 and 2.23 Baht per kilowatt-hour, respectively (Given the leveled COE
of 2.5912 Baht per kilowatt-hour). The resulting sensitivity analysis to 1% of the difference
ratio on NPV, IRR and COE of a 5% and 10% increase/decrease shows that the foreign
exchange rates most affects to the project followed by the installation cost and the
operation and maintenance cost, respectively.

The potential analyses results of wind farm installation, it is concluded that the area
near for the station no.3 and 4 are potentially appropriate locations for wind farm
installation. Having chosen a 1.5 MW and 3 MW wind turbine model and the minimum wind
speed at 4.9 meters per second, two to four turbines can fit in one square kilometer.
Correspondingly, for the stations no.3, the maximum installed are would be 17.5 square-
meters and the total maximum capacity is 52.5 - 105 MW and 105 - 210 MW of 1.5 MW and
3 MW wind turbine, respectively. The maximum installed of the station no.4 would be 3
square-meters and the total maximum capacity is 9 - 18 MW and 18 — 36 MW of 1.5 MW and
3 MW wind turbine, respectively. The station no.1 and 2 have no potential for wind farm
installation.

In this study, an impact of operating noise of all five wind turbine models has been
assessed. The preliminary result shows that in the nearest areas of station no. 1 and no.2,

the residences who are in a distance of 100 m might be severely affected by the noise

a o = 1% =
| N‘WVJ‘V]EI’]@EILWﬂIMI@EW?&’@@NLﬂ@’WﬁMu?



Tasesn1sanwuszfiudneninvasnseanlnfiannnasnuanludsemedlne
Yglamzianiung Tunna9e13lngauten1AlanouUNIIInYUNS

A1UNIUAZNTTUNISIVLWAITIA

exceeding the standard value of 70 db-A, especially, if either a 2.5 or 5 MW wind turbine is
installed. For the areas around the station no. 3 and no.4, the nearest residences in the
vicinity of 200 - 400 m will be received a bit of nuisance from the operating noise of 45-54
db-A.

According to the analyses results of AEP, initial costs and financial returns of wind
power generation for all five wind turbine models, it is concluded that the GE 1.5 MW wind
turbine is the most suitable model. From the results of this study based on the considerable
assumptions and present wind data, it clearly indicates that installing large wind power

generation in these specified four locations is not feasible.
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