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[Executive Summary]

1. S19aZLYANYINUIATINITIVY / HUIIUIY

Founuswdde  (mwilne)  asUsmliudneninndsnuauiiienisndanseuabiialy
Nuitmelmeiesuny Susenvesslneaudsdmiansia
(Mw189ngw) Micrositing of Wind Energy Resource for Large-Scaled
Wind Farm Installation on Areas from the East Coast
of the Gulf of Thailand to Trat Province
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AuURaNaIAtuMsirUauT wasuauduusngnsaliiaausssud Jufnainam
WANFANYDIQUNANANUNARUYBIUTTEINA ey UIIINNTTUYUVBILAN Favaridudaden
Aol AAAINULSIaULASANAaN W uaNdzaraueglusUremdtuIal LaziUdeu
wasuadsinanlmdundununalagenfetaiuay wazaiuisatunlgneldaneu wu
a2 A a 4 a6 X A P ° P
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NUY8INA99U (Energy conversion)
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1 :JJ d! % U | % o | a
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Han1sAnwIAINTeyafinliuansliiiui 1 umivendeysni Sanusiauadewinu
1.60 WRSADIUIN NseAUANG 10 AT, AMILTIAURALMNAY 4.96 WATAIWIT Nzau
@ = 1 [ 1 Aa a A [
ANEY 65 1AT,  AUSDURALYINAY 5.25 UnTHoTUIT NTEAUAIINGS 90 LuAsUAL
< a | [} 1 a A A (Y] A o Y} al
ATNHLIIRULRABLYINNY 5.53 LUATADIUIY NTEAUAIIUFY 120 LUAST wagNevanulngd
ANNSIAUREEMNAY 2.84 WATADIWNT NTEAUAINGS 10 1WA, AASIaLAVNAY
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AN 90 LUAT WAZANSIANLRALYIAY 5.93 WATHaIUIT NITEAUAIINET 120 WAS KA
nsAnwansliiuhdmsuyaveaiviuauivatsvuinasus 2 wnnzdng 89 5 wnnzingd
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3. HAN15398
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A131971 1 Foyannuiauadefisziuaugnneg (Joyaau 13 Wow)

Adiale UNINYIRYYTHN NANaNUD I
AILEIaNRAY S2EE 10 WAS 1.60 m/s ArLntle
ANUSIAURAY SEET 65 WA 4.96 m/s NeLtle
AMUSIaURAY 528 90 WA 5.25 m/s FLtle
AILEIaNLRAY S2Ey 120 WA 5.53 m/s rLtle

= o '

A151971 2 Foyaninuiiauadefisziuaugnnag (Joyaau 13 Wow)

ArTisale weunaivsindou Arvianvesay
AILEIaLRAY S2EE 10 WAS 2.84 m/s prIunniaedla
ANLEIALLRAY 2T 65 LUAS 5.38 m/s prIunniaedla
AISIaURAY S28T 90 WA 5.81 m/s pyiunnidela
AILEIaNLRAY S2Ey 120 WA 5.93 m/s prIunniaedla

3.3 unuiifnenmnasLay
AN 3 ANUAMNANNUANGIFATTEAUAIINES 4 S2AU YA inaunusMuMIneNdy agit fidn
Az 13°17'42.090"wiile wag ABdRgA 100°54'5.167" nyiugen

AU ANNEI 10mM  AMEE 65 M ANNGI90 M ANGE 120 m
(W/m’) (W/m’) (W/m") (W/m”)

L Inau 6 122 137 155

ANUA NN 10 182 197 291

6.19
6,00

[Wy pZxpz] A X X

UM 1 UHUNANENIMNGINUALYRINUTTIFAALENInaNN WINeIREYTNN A.UALAY B.48189 2.98U3
JLAUANNEY 120 1WAT Mg (m/s)
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H
2
21

[wy yexpe] A X X

FUN 2 UHUNANENIMNGINUALYBINUTTIFAALA TN WINeIREYTNN A.UAUAY B.48189 2. 983
Y ' 2
FEAVAIINES 120 1WnT wae (W/m)

Y

607
5.99

dumrvaaiaay

569
5.62
559
547

[Wy pZxpe] A X X

Auwmnifianudaangga

v ]
4 aaa o

U 3 unufinisnszanennuiianvesiuiifnifaduainaud . viulvs o lwhiou 9.4uny3 sziv
AN 120 RS 11y (m/s)

Awririaendaay

[wy yexpe] A X X

Fumiaidnanngagn

v

3UN 4 urnuifnenmwdanuauvesiunffadainaui o.sulvs e ldedideu 2.5unys seduanuas
| 2
120 wns % (W/m°)
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M13°99 4 ANEANNAINUANGIEATITEAUANINGS 4 Seau Yeuarinaud a.iulng a.llahTou 2.3uny3

i
a

a@jﬁ WiinazAgn 12°53'42.343" nile uay avafign 102°19'10.594" pziusen

RNV AN 10 m AUES 65 M ANEI 90 M A 120 m
(W/m”) (W/m°) (W/m”) (W/m”)

GRPIIGH 21 131 165 185

ANYNINEER 25 156 192 207

3.4 Yoyafaviuay

M13199 5 Jayaasivesiviuanildlunsfinudnenimndanuay

faviuau Rated Power i Cut-in Speed : Rated Speed : Cut-out Speed | Hub Height
(MW) (wassodundl) | (Wnseodudl) | (Wesneduil) (ung)
XE103-2000 2 3 10 22 103
W2000-105-70 2 3 12.5 20 70
Shinovel 3 3 13 25 105
UP100 3 4 12 25 90
W5000-132-100 5 3 16 25 100

M13199 6 TeyaasUvesiviuauildlunisAnwidnenmndsnuay (e um)

Aldane/Bretauau XE103-2000  W2000-105-70 Shinovel UP100 W5000-132-100
faviuau (64%) 56,000,000 53,600,000 78,400,000 77,800,000 120,800,000
ulys (13%) 11,375,000 10,887,500 15,925,000 15,803,125 24,537,500
il (8%) 7,000,000 6,700,000 9,800,000 9,725,000 15,100,000
msdieusiendn (6%) 5,250,000 5,025,000 7,350,000 7,293,750 11,325,000
UIMTUlATINIG (1%) 875,000 837,500 1,225,000 1,215,625 1,887,500
MsAnda (19) 875,000 837,500 1,225,000 1,215,625 1,887,500
Useiu (1%) 875,000 837,500 1,225,000 1,215,625 1,887,500
RNUANVNNY (2%) 1,750,000 1,675,000 2,450,000 2,431,250 3,775,000
s35ulansuang (1%) 875,000 837,500 1,225,000 1,215,625 1,887,500
Buq (3%) 1y Anonieiinatu
SEWINMINDESN way AR 2,625,000 2,512,500 3,675,000 3,646,875 5,662,500
Tasens Wudu
sAldevan (100%) 87,500,000 83,750,000 122,500,000 121,562,500 188,750,000

4. NMTAATIINIVATYFANENS

M99 7 Amdsuiindalaset (MWh) way fausenaumamas 7 1.yswi 2.9au3

ANAUINIFY XE103-2000  W2000-105-70  Shinovel UP100 W5000-132-100
ﬂﬁ’m‘ﬁl AEP (MWh) 2,892 1,667 2,884 2,359 3,129
L@ Ina CF (%) 16.50 9.51 10.97 8.97 7.14

'
o o o d

NUBLAN: AUV NIANEA NG 1 UANNINAGATBINUNUT A TAALT 1IN BguuMELa fat

Y

wdaldlidiumisiidadnanuninsginanauwnunisamu
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M157197 8 Amdanuiadalanel (MWh) uag fuseneumdamdn 1 asiulns o ldandeu 2.dunys

ALAUINTU XE103-2000 W2000-105-70 Shinovel ~ UP100  W5000-132-100
TRty AEP (MWh) 5,106 3,194 5,243 4,585 5,664
@Ay CF (%) 29.14 18.23 19.95 17.44 12.93
fiipdiiian FARA  App (wh) 5,682 3,677 5920 5264 6,444
12°53'42.343" \uile,
aowngn 10271910.594° (g5 32.43 20.99 2252 20.03 14.71
NEIUDDN

nMsUssfiupayaIuLATHg AR Iaate 2 Ussanduldamdsnuluiig
Aninaznanls Feldanlusunsy Meteodyn Tnefatuaui 5 Ussinvilvunndaus 2 wng
fod aufe 5 wnetad 9ndu il dadeldlulssduyadmasslovian
msvglilg Tnedasasalndiuriiiu 1.806 vin/Alaiaddalus waz sasarlniilae
Soluifunedaade (Ft neduade) Wity 0.802 viv/Alatad-talus 1989970 s1An1ssu
Folwihdemhengudsliimdsuaumundnd 2554

nsisizdasutsenndu 2 nsdl Ao ldfensanArfudeliiiduiinaznsai
forsanerudelwihauiialugng 3.50 vn/Alatad-Falus urae1o Yusn wanisuszdi
m’mmm3auwwé’mmw§mam§maaﬁa 2 Huituandunsned 9 waz 10 duSuiu o e
frau 1.y3I 2903 uazans1edl 11 89 asnedl 14 dmsuituiieniaay o stulng o T
Fou 2.3uny3

A19197 9 ArtinenuAsegaansamsuiviuausazUszinnd msunsalliAndnsduiusasude o
AUuaTInau LYW 2.9aY3

XE103-2000 W2000-105-70 Shinovel UP100 W5000-132-100
NPV (U1%) -17,218,000  -49,003,783 -58,511,772 -72,919,789 -128,990,725
B/C 0.80 0.41 0.52 0.40 0.32
IRR (%) 4.68 -1.92 0.21 -2.25 -4.26
PB @) )
COE (U/%1738) 3.43 5.69 4.81 5.84 6.84

A13197 10 AvdinesuasugenansdmsuiivauusiazUssndmsunsaAndndiuiusasude w
AUMUBATINAN LYTN 2.98Y3

XE103-2000 W2000-105-70 Shinovel UP100 W5000-132-100
NPV (Um) 52,899,194 -8,586,990 11,411,460 -15,725,300 -53,127,412
B/C 1.60 0.90 1.09 0.87 0.72
IRR (%) 16.25 5.58 8.79 5.11 2.29
PB (U) 7 - 15 B
COE (u/m7w) 343 5.69 4.81 5.80 6.84
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A19197 11 drdineinwasegenansdmsuiaiuauusazUssinvdmsunsalifndnsduiusnisuie
s dwaainay a.51ulng . 10w 2.5uny3

XE103-2000 W2000-105-70 Shinovel UP100 W5000-132-100
NPV (U1%) 48,180,481 -3,898,326 11,169,807 7,166,844 -54,110,351
B/C 1.55 0.95 1.09 0.94 0.71
IRR (%) 13.58 6.71 8.43 6.55 3.37
P8 V) 10 _ 18 _ -
COE (UW/M) 1.94 297 2.65 3.00 378

A9 12 FinesnuasygmansdnsuiiuauusazUssmd msunsalfngnsndiugasute o
funaainay 0.9ulng 8. ldahFeu 2.9uny3

XE103-2000 W2000-105-70 Shinovel UP100 W5000-132-100
NPV (um) 171,976,606 73,540,927 138,287,528 103,997,518 83,214,611
B/C 2.97 1.88 2.13 1.86 1.44
IRR (%) 33.57 19.93 23.19 19.63 13.97
PB (V) 4 6 5 6 8
COE (um/vi3e) 1.94 297 2.65 3.00 3.78

A19197 13 dudinenuasegeansdmsuiaiuauusazUssinvdmsunsalifndnsdiuiusnisuie
U AMUMUIIIANEN MW UANEER azign 12°53'42.343" wille Lavasifgn 102°19'10.594" nziusen
aldaiou 2.9unys

XE103-2000 W2000-105-70 Shinovel UP100 W5000-132-100
NPV (un) 65,194,720 10,368,822 31,167,445 12,889,871 131,070,236
B/C 1.75 112 125 111 0.84
IRR (%) 15.59 8.82 10.34 8.61 513
PB (¥) 9 17 14 17 -
COE (U/ww) 175 2.58 2.34 2.62 332

A13197 14 dudinesuasugenansdmsuiaivauusiazUssinndmsunsalAndnsdiuiusasude w
suvisniidnen nngauatgean o.vulns eldahiou a.5unys

XE103-2000 W2000-105-70 Shinovel UP100 W5000-132-100
NPV (um) 202,956,096 99,518,519 174,699,185 140,516,743 125,166,002
B/C 3.32 2.19 2.43 2.16 1.66
IRR (%) 37.83 23.94 26.94 2353 17.05
PB (V) 3 5 5 5 7
COE (U/vw) 175 2.58 2.34 2.62 3.32

INANTINMUATIU L51aunsaagulansil
1) dwmduiun 1.ysmn 2.vaus lunsalilifegnsdiuiiugaiivae lagnmnsiu

o ! Yy o W ~ a = = o
wa? n1sasuneaseisfuautiiondaluiilddaumunzay esaindud
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NAULATYEANEAS NPV HAfinau dvllen IRR - TA19ndn §nsidiuaniaie
(Discount Rate) 1 7.30 % Junsdlgiu (Base) drwiusnsnenilaindsdmsu

3

ANANII8ERETUAVDITUIANTNIYE

1% ' '
v A a LY ! a

2) dwmFuiui 1.Ysw 29843 unsanAndnsd@iiusInsude n1samunease

=] [ 1

Aviuauiondslnirdmiuisiuaniifiostatuauua UsgLnninduiily
NARULMUNIFLLATYEAanTAoutnafia Ao fafuau XE 103-2000 uay M
au Shinovel anyandn fe fuuay fRdanuEaufinlofisufutaiuan
3n 4 Ussninde daunaldin Sasalifidemizevesiesifuandis 5 Ussian
dmsunsdiitliAnsanduiunaivde wae Ardndnsdmifinseiuieiud
Ainfuilesninnisduasnsaliivemioifsidesiusununisneaing
TsslwihAsiuauiiesegradelildifsatestuusslovifiaininaglisuain
Shsrdnuiunasuie

3) dmsuiiuil aviulng e ldahdou 2. dunys lunsdliliAndnduiunansuie
ffsfuamiios 2 Ussanuhduiifiasnumngauniefiuasvgaansas
Usgnausng feiuas XE103-2000 wag Asuan Shinovel

0) dmsuiuififidnenmndinuangeiian Winaaieaud aulng e llaindeu
2.duny3 lunsdilidasamdiudiusmiuie  Sufuaumnuszaniaing
WNZANNNATLATEIANENT 8NkIY AaiuaN W5000-132-100 vu1n 5 MW

5) dmsuiuifiiidnenmndinuangeiian (aefiga 12°5342.303" wile uay aesd
I 102°19'10.594" azfusen) Uiaaiaaudl n siulns o Wwihdeu @ funy3
lunsdififnsnmdmifinsaivde  fiuaunnussindanumngaumadiu
wsugeanfiiuiimeladuegreunnusiusfuwiuay W5000-132-100 vwia 5
MW AfiAndauseneumdasindy 14.71% wWuiieatu Asiuay XE103-2000 14
NARBUUNUNIIFIULATYgAansTiATigalasila1Tugnidagiuiviiiy

[

202,956,096 UM kagdnIHanauLnunelugan 37.83% IS EAIGRITEY

o

)}

FEZIAINITAUUEY 3 Tty @amgudnunain 2 Usenishe deiuaudu
ARUaLUSZANAMULSIAUAT 1A NURFINANTRNSAINNSIIUALADUTIFUN

TULDY
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U INeNF8AaUINT WU WA 2552 2)  ANSAITIANUNLALANTIAYNDUAUAIUN 3) AN
AMLEDNALAULEANIAAUN8TUADIUNNAINI1AZYINNISARAULE I ABULASNISVD LI NUN L UNS
Aadaaninaued ndunianis 4) asAeduaTnatwazssuunIsaaulesd1Iunsun1sia
ANULSAY kA 5) NMIANEILUIRUAIMTUNSUSLEUNIINITIEY

AINNITANLABNNULIET 2 @0 UNNE@BAAABINULNUNNITANLABNAINAND D
UANINGIFEYTNY Advanaugy sknewaugy Jaminvays wag druaviulng sunelve
Fou Fmindunys N1sinaunseyilaenIsAnRLaILUUSIIIEaNNSauAT o InLAL

) | 2 a v N a )
sruutesiuiein anusiaulasfiameaugniniiunng 1 uiinaugesedu 10, 65, 90
waz 120 e wazanunsagnasdusuuneiuiiunsssuudeasuuuliane Jeyanlasu
o U 1 d‘ Y o a d‘ a wa aa
dmsuusiazanuinlauiundnszilaelusunsy Meteodyn 4.3 ieUssillunuautanisads
~ 9] a ~ ° Y] M v a,
Winltlunisasawauiiay wagtivalslunseuianasuntasuly 1 ¥
= ¥ t:l'zu ¥ Y & 1 Ql' =1 < Ql' | [y

Han1sAnwIIINdeyaninlawanddiliuit 9 w.yswy Tanuiiauademifu 1.60

LWAHEIUNT TI5EAUANEY 10 WRs, AMISIaNRAEIINGU 4.96 WwasdeIuil Nseduaiy
& a W | a A A ) d,
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ABSTRACT

The main objective of this wind resource micrositing project is to identify
potential areas that also possess other desirable qualities for Large-Scaled Wind Farm
Installation on Areas from the East Coast of the Gulf of Thailand to Trat Province.
The key criteria for site selection are wind potential, land availability, and safety of
masts. The main activities were carried out in this project: 1) identification of
potential wind development areas from the Atmospheric mesoscale model-based
Wind Map developed by Silapakorn University in 2009, 2) site survey and ranking of
candidate sites, 3) selection of actual tower locations within the candidate sites and
official acquisition for land use, 4) installation of towers and system integration for
wind speed measurement, and 5) preliminary study of financial feasibility
assessment.

Having been satisfied all the aforementioned criteria, two sites were selected
for wind speed measurement: 1) Burapa University, Sansuk subdistrict in Sansuk
district of Chonburi province and 2) Tubsai subdistrict in Pongnamron district of
Chantaburi province. The wind measurement was then conducted by installing 120-
meter-high guyed masts equipped with measuring devices and lightning protection
system. Wind speed and its direction have been collected every one minute at
heights of 10, 65, 90, and 120 meters and daily transferred via a wireless
telecommunication network. The obtained data for each site were analyzed by the
Meteodyn 4.3 software package to evaluate their statistical properties, to generate
their wind resource maps, and to calculate their annual energy production.

The study results from the measured wind data shows that the site at Burapa
University sees average wind speeds of 1.60 m/s at 10 m, 4.96 at 65 m, 5.25 m/s at
90 m and 5.53 at 120 m; and those at Pongnamron of 2.80 m/s at 10 m, 5.38 m/s at
65m, 5.81 at 90 m and 5.93 m/s at 120 m. The study results reveal that the site at
Pongnamron with latitude 12°53'42.343" North and longtitude 102°19'10.594" East
could have a power potential as high as 207 Watt/m” at 120 meters high. If a XE103-
2000 wind turbine were to be installed, the payback period would be 4 years and 7
years with and without the adder subsidy respectively.
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