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o yar1UagUuans (Net Present Value, NPV)
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o) AIINANDULNUYBILASINIS (Internal Rate of Return, IRR)
o wausylevilsiauamu (Benefit-Cost Ratio, B/C)

o AuUNUNAIURoNUIENTSHERTNHI (Cost of Energy, COE)
o I3UEIAINTAUNU (Pay Back Period)

0  JUNTELANUEA (Cash Flow)
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1. fAwiuay (Rotor) Wuyngunsal nusznaume Unluiia (Blade) Auluiie (Hub) waziwan
wan (Main shaft) BeUnluinagyihmiinsuuswazasugundsnuaailunseuaay (u
wasuna tneauluiavihuthiiluinanaienenmdasgninsluinginamdniiionsyuy
wAgeanLnluin

2. wasaennialiln (Generator) inthfsundanunaainmainan wasnaanassulnii
dsruu Fellegraneyila MaeIULUY MA1EmaNn1sInaIl

3. dauaduAuiiAnansiu (Taill vane or Yaw systerniJudauiildlunisauauiianises
v o < 9 v ¥ o 1Y = vy o
Aaiuaue iiunihSuwasUsnzisaulanasniian Tunsnaelitnluinmyusaseia
A o Y & v o A ™ < - < I a ay o ¢ v
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= . a < Y] 1 1 3 v
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4. w@nneiuay (Tower) iuthnsudmvdnvesyaiaiu yaasesndalniuasyaunumig
Ho Ingenyadeiuauliaeduaniiuduiieiaiutsasunssanlafuazatiiaue an
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Basic Parls of a Small
Wind Electric System
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altzrnator
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63 wusnes (Battery Bank) WugunsaldmiudaAuuszqluin Wedlnmsudnlvliiain
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Uasiudes (Self-protection) s?iaﬂﬁﬁwmu@jﬁ’uizijiwumaﬂaLLazizwmﬂw%w Aol
wnausuvIngnanldeanuuuly

nsld A luszuud anansatlwih lUIdldfugunsallatinszuanss (00) 1dlasass way
szuulnihnszuaadu (AQ) Inemndesnisldlninluszuunszuaaduiaziaadigunsalnseulas
T (nverter) annlndinseuansdlunumned Wuliinszuaadu (0C/AC) nowthlvldnu Tny
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Wind
Generator

BTl
(1) Wind generator o B
(2) Tower \

(3) Brake '
(4) Controller

To Direct-
Powered Load

szuunsannsldaunuumgi i luldiuaunsallwiinssuanss (DC)

(1) Wind generator (2) Tower (3) Brake (4) Charge controller (5) Dump load (6) Battery bank
(7) System meter (8) MainDC disconnect (9) Inverter (10) AC Breaker panel

AC Baealer Pansl

10)

RagpaAcEs

)’

To Household Loads.

Noote: This Is 3 stmpiied dlagrsm,
Showing only major systen

szuunsanasldauiuuaegs dlWiluldiugunsallwianssuasadu (AC)

ANENITNAILILAZNITA AL ANKEA I w1 29



3.4  JuasulunisnatsanuaztaanlanvivaunanlWitvuiadn

3.4.1 UAdUN 1 USSUUANIATWNANIUAY

2
a LY

auuazAiiay Tuiluiifiavdndadaiuay 150
anunsodanauazfionsanludosdulginfineiarfnds
fetuaaldosolyl Tngldmdnmsdunmiosduatisdies
970
1) ﬂﬁ@jamaaé]’ulﬁgﬂuu%nmﬁ?u WINAANNEIAUIUD

Yangean danududsaunniilelavsneiunsiay

LAzgnIuANAN19aY Lansindaud uaglviduns
Usuauszerianveanisiinay mnluiundaiauiug Aagannsandalndialdnn

2) mnituinaiuiiidunde dunaldanlunds mnlundreunnidusudng reduwasdui
LLﬂaaﬁuﬁUQﬂﬂé"w waRIINdaun

3) fudunanisalluiiudl winilussausinundsnedisaudednild wieiudn wu f1v1asi on
arUnuazgaual wansindiaug

4) SprnuEiaudelAseTRaLLUUNANIRUIAEN (RS sTnauuuiledie) Fsavdesdenunld
UL

5 wideyaadfnisiinauuarUIuiuay I nmtheufinensIatnan sy wieusin
IRGIGEN

(% b % [ (%

Yo AgMUANEAMNGIIUAN A ANULTIAY (WAT/AUNT) Wag ANEIUIUYBINITIARAY
(@lua/SwnsUseifiuay 1wy vsnaiianudeuussana 5-6 wWasAuni Waseowdosdaus
Faan 10 - 19 win yatu @awszanas 10 92lue/3u)

342 Yumeuil 2 Ussifiuniszndluid Quasallifuagnnsldnu)

Tutumout azdosmsuinlniinanls
sz luldivgunsalesls AduasUsunu
T fdesnsedsdetuiduminlusietng
Hrundmisluituiviidlnadildfinszualdi
Ardsuranils desnisazRndsfariuaunan

Tnfiuelddwniugunsalluililudiu dell

o vaoabA1uwasadng WaealsaLgus

JUIA 18 199 (SuUAAER 28 TRR)

Turissueu Miodlad weensd Vet wazuentnu 9au 6 30 Tdade 5 Tiluy/du

pilan1TAILILAZNITAUAWILANKEA TN 1 30



128 x 6 x 51,000} lufindisedld 0.84 miine
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4.1 wnsn15emNIIATUFR RN ALY UL IBY (Adder Cost)
wmsnsdLinsIATuTeluinanndssunyuisu (Adder Cost) WunisliiRuaivayy
a 1 1 a < o o & 1Y a A o [y P
n1sudadendinisndsmdunisinnuasiaifudeludasifivawvsonizd miulniinuiain
Y] = A v v a Y} = o & A o
NHINUALUILY LieasBUAUNUNSHERINNEIN Wy Isy nelussesiasudelnindaiau
1 < % Aa Y 1 A LY =~ ya Y a
wazwiuou Wuninsnisatvayuinfedldiuunivaleun Ngalutagdu ivelvllgndnlniiain

wasumgu sty wazdunsglaliiansndaliiivainnaneUssinymdsanu fsil

M1519% 4-1 219IN1TEINUTIAFUTR INAIRINWAIUUYWIBY (Adder)

\Woinas dowfin | dowdiin  dawdiaiiauly szezoan
(UW/kWh) At 32.010l0 | atuayu
WW/KkWh)'  (Wn/kwh)® @)
o Funa
- dwERRAse <= 1 MW 0.50 1.00 1.00 7
- & ERRAGe >1 MW 0.30 1.00 1.00 7
O AT ONUTLANUNAINGR)
- dwERRnse <= 1 MW 0.50 1.00 1.00 7
- dERRAGT >1 MW 0.30 1.00 1.00 7

0 gy (Vyyuvy vevanamnsixlyl

&

dunsne uazldilurezduniding)

- szuundnuiseviauilanauvey 2.50 1.00 1.00 7
- WAUAIIUTOU (Thermal Process) 3.50 1.00 1.00 7

O WaKIUaY

- wBaRnng <= 50 kW 4.50 1.50 1.50 10
- & wBaRnRg > 50 KW 3.50 1.50 1.50 10
NAIULAIDARNE 6.50/8.003 1.50 1.50 10
W wLAEn

- &ERRAGT 50kw -<200 kW 0.80 1.00 1.00 7
- MdamsHARRANGT <50 kw 1.50 1.00 1.00 7
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4.3 1A3IN15ELEIUNTTAVUAIUBYSNYNAIULAZNAIUNALNY (ESCO FUND)
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fsUuuunsavdaasuluvanednuae o9 sauamululasinis (Equity Investment), $3489U
Tuusemdanisndaeu (ESCO Venture Capital), $wamulunisiauiazdonsansuewasis
(Carbon Market) | miL“UIW%@QUﬂﬁﬂj (Equipment Leasing), n1961uneiAsAniaude (Credit
Guarantee Facility) uagn1shianurigindenienumeaila (Technical Assistance)

dilansudaaue ldud fusznaunislsssiugeamnssy uaz/vie visndnnisndsay
(Energy Service Company — ESCO) Viﬁimamaéﬁuaq%’ﬂéwé’muuazwé’mmmLmu TogUszasn
dieazanUBanslindany Wuusyansnmnslindsnu viedosnisufuudsunisldidemas
UNJUNA R UMALNY

ANWMZNITEAEIUNITAYUY

1. mMsinsuululasans(Equity Investment) 1ASaN15d0@3uN15899UY 98197159
aswululassnisiinelfAnniseudnumdany viewdsnumaunusingu WeneliAnuadsevin
nE11U Fadaedeaiinisutsnauszndandsau (Shared Saving) mudndrutuamuiiliiunis

duasy szeznanlunisdauaSuyseann 5 - 79 galasunisdaatuyinnsAuktua s uilasanig

e

meluszazinaiidaesy

2. NMSTIUNUAUUTENIANIINEU (ESCO Venture Capital) N5t yuiuusem
Fanandanu TnetgliussnildsuRasansumuiuivulunisuszneunisiaelasanisaslésy
nanoULIUTuagfuNaUTENDUNTYEIUIEY Talasinsagsanriuliiiufesay 30 vaenuan
neideu wazildnlun1snIvaNgLaNISUTMIIANITVRILTEN

3. mtellasiniseysnendanu/manunauwny lesunayseleviainnisvie Carbon
Credit Market (CDM)

4. Tassmisasaiunisasmun szdnunisdaiiuuulszdiudesiuvediasnis vie
Project Idea Note (PIN) %qagﬁﬂﬁ;ﬁﬂigﬂaumimmmLﬁuﬂ’rwi’;maﬂmqmiﬁ%ﬁmuﬂﬁlﬁ@
nsteuenieldfuusyleviann Carbon Credit w3 iudanandlun1s3uie Carbon Credit 91
TassnseysnEndanw/mdsnunaunuifvuiadn wazsusi (Bundle Up) tiothluvgluya
Afig i

5. m3szh%aqﬂﬂszﬁﬂiwé’ﬂwé’qmu/wé’wmmLmu (Equipment Leasing)

6. TasamsanasunIamu azvhmstogunsaiiftoniseyinndnuuasndsnunauny
TiAufusenaunisdou uagyindygindoszoreniszvinedusznounisdulasanisiag
fsenaunsgdoshnisiouthszduiudiunieunonidoduiesa vinasvi1 q funaenoiy
Fyande nsatfuayuluniaisdonunsalld 100% vessangunsaitu udlitu 10 rmumn

SLYLIANNNSHOUTITLAU 3-5 U LgARDRNIIABNLULNN
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7. M3d1uneAsARliELTe (Credit Guarantee Facility) lasenisdaaiunisasyu ay
fudunisdamantuniessdnsilinisatiuayuluiFes Credit Guarantee Liolilasanisasyu
#sunmsUdesaudonnsuasmidad silasinig envasiudoondrldingludosissnnden
SulsziuAuderimuavieunsdiu lneAnsssudoudilunisdaasuludud

8. N1seindenIamAiia (Technical Assistance) Iﬂiﬂﬂ’]iéua’%im’]iamuﬂ SEAN IR
PrgmFen1umAlalun1ToYSNENEINULAE NS UUAKUTENBUNT Y30 YUIBIIUBIANITAN
q fuigrtestuiusznauns lnsnosmuazlimiudismdoneiunaiafuiiufuaudugn

S282nAlATINSIAEARATSISULHEUAN L UNNTANLESY 159 D190N1ThUINANISUSENTANE U

S19aLLDUANULANEINITORARDEDUNINNIEY
1. yatSwassuiadanndan (Energy for Environment Foundation)

487/1 enae3orse $u 14 auuAiorse TV NN 10400
InAWN 02-642-6424 -5 Insans 02-642-6426 %39 escofund@efe.or.th

2. yatisousnunasnunisuszmealng
(NFURALINEINUNALVULAEDUSNENENIU — 1A75 9 fu 2)
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4.4 nalnaniswauniidzan (COM)

nalnA1siauidze1n Clean Development Mechanism

(CoM) Hunalniazatduayunisimunlasenisiitisannisuaes (limate Change

\,

fedounsyanuazaiunsathusinafiviounszanilanadléann
Tnsen1s Tweldiuusemediimun (Developed Countries) Lite
mauaum%’aQﬂﬁﬂumﬁﬂdaaﬁ"wﬁaummﬂm'mLﬂmmaﬁléfmﬂaﬂuﬁ%mﬂﬁmim (Kyoto
Protocol) @eilnatiaduldiflofuil 16 nuanwus 2548 Suileannaindgmnisiuasundasanin
i LilesanmsUdesfneiseunszananfanssudsedinvesuszmnslanludagiu faan
AAALUNALTUAY MAgmamnssILas MALEasnssy ITudyvsufuremmne Aumavily

[

ﬂ’]iil’mﬁULLm"U{jiyJW}ﬁﬂﬂa"l’sﬁaﬂ’]ﬂﬁﬁmEJWﬁmﬁiaaﬁéafyﬁy’ﬂaﬁﬂigﬂj’léﬁ’]a’j’]ﬁ?EJﬂ’]‘JLU?iIEJuLLUa\‘l
amwgﬁmmﬁ (United Nation Framework Convention on Climate Change : UNFCCQ)
nalnmsaniiazeniueiesdiooduaiunisasmuiionsiaunegsdadunasiinnis
dnenenwmeluladlvituusemeimdaiamn egradu Usemalneuasdodutommmildunisada
seldliunfusznoumandsunauny wu Tassniswdandesnudang Midufauielifoma
A15INERT NMSNARRTTannvEzLasT L dsothuTund sy sulluddassnsmsidndan
ogsliUszAnSam Beazldfunausslendluguuuuveanismemsuouasinmsedsmaieisou
nszandianle wazifuiideanisvesnguuszimaiimuiuds deliusnsdldosannisudesfineiseu
Nzl autannasmuisalsiieale
nalnmswannazenUsuiaiiouusegslaliussmaidsinuunldinaluladazenn
Lﬁumﬂﬁudmaiﬁmwéa85”’1611L’f‘;auﬂimﬂdmsmmﬂaﬂﬁaamLLiﬁgﬂ,ﬁmﬂﬂ'ﬁﬁi”nﬁuimmﬁﬂaiﬂ
MeWALNTaze1n Ao MmIusuAsAn 3o CER NEAndulasanisazlisulagldsumsatiuayums
AsRunUssmaniifusnsdlunsaniedeunsranuenanisumadveslasanisiiaziinnis
Wamnog1adsiu (Sustainable Development) Tlusziuiasduuasseiulsunelugudunden
fnssnmauamdanndeusssumumluiuilassnmsanUiinuresdefidetulpenisiun iy
Jowdadsnuannislininensidemdsiiliannsonaunuld fuasushaneliAanisinanuly

U a

YuwU inwasnsansadnianmaeld wu wnav wvlilvnemsduingivlunisaniulasanis

9

COM aan15U I RBNEINANIUINANYUTENA AUFIALUTENTUTANN NI NATULAEIRNE

1 14
aas A

AuavA NeITEIINAuAINEIIAReuRTuunumtunilanunsunle gy seiuunna
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1. gldnmameaiveuasanlulasinis COM iudruiitelifuszneunisiunuls
i’mL%’J%ﬂﬁ]7ﬂﬂﬁﬁwuﬂﬂiﬂﬂﬁéﬁ‘i&WﬁN?‘UWﬂLLVIUﬂﬁE]ig’%Jﬂ@WéJN’Iu wanwtlaannisatuayy
yaanasgnelulseme

2. eneladidussmeanmsdilivianssunisaningisounsean

3. Ussimalveiidnsinisannisuassinaiaunszananadninnisaiiiulasinis COM

4. N1IMII@8U (Monitoring) UTunaunisannisudesingisounszanainlasants COM
Pelissmalnedinaunsiiiunuieanimdeunszannelulszimalne

5. s lAsInsiuNgsunaLLLAY oy YN s uAAn IS U AU

elulseme assdanfeularAMNNTINNRLRUILBUTEUNUNLATINAS

d1mTuInaginIsNTUINTALLY | ndninawiuazdaulanisdufuiasanis CDM |

Tassnrsarelénalnnisiamuniazennly
Yagtuduvszinalng 1&in158nn
NS NIIWAUIE1 98B ud1uTy
159015 COM  3udsUsznoudiefifinis

Wuu19819998U 4 arulannau

PNSNYINTTITUTIRARALFILINA DN AN UAIAL

Project Owner Revenue CDM Project

AIUNTTHAUILAL/NIBNITONENDA d
wmaluladuazsuiasugialaglasenisi
ANEATIUNITOIANITUSHITINAISADLT DU Ahne: | Colintries
N¥ANILNATUMANITTUTRILAWN

1. TASINITATUNEIITIU 151’Lm'miwﬁmwé’muuazmiﬂ%’uﬂqq ; -
Uszansamlunislangd sy wulasanisndsnunaununisidimudemas / }
Tassn1suiasninvadgnavnssuundanulasinisusulussdnsnmszuy ‘g‘
anuukazlaseinsuulauszansamlunsldndsnuluenais udu g &

2. Tpssnsenudeanden 1wy lasenisulasvezidundsnulasenis
wasidedundeau Judu

3. TaseniseupnuaNaLas 1w lassnsiiindszansamlunisauuneuvudauaznisly
WHI9UY

4. lasamsugeanmngsy 1w lassmsiannsoanyiinunisuanUassfisdeunssan
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JundUNIsANLUIATINITAETAnalnN1SWRAILINEE A
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