
awfmufVin  ^winwaianEjl'U'MiJiu-jTu ? wfiil'SKPi'um^ful'uwiQSM'iii

^ > @. . .,...... @. - - -

EV>

a. iCiavnaire (b vmifnsin-iOTutiJ) ĉ̂ iks.̂ ?̂̂ ...
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uvisitJw'uivn'a

awfmejwsnvin-j'sU'Lh'lij (a.a.iJ.) utafsisnvirto&inflnirMwvnvtmn'ss'S'sij'ini

iiasS-unflasu S^riJ'ssa-SHVia'ni'Ufn^^CT-aa'Sflni flaa-itnaiii fin's urnsu.as'iliismii'u

TuaeiaivifTnuih'lsj tlisnB\ 5irkinaTnija<(na"ivifn'3iith'Uj uassinwriauja^fiancJfifHfumiivN

a^Envin -̂siiaul^viintn^TejiiiVifaiiB-aiJn @sQSJVNiJanfivusn'uih HjjHia^inttnilnisJuasij^nj-imii

iJnlfimaiJisiTaflwiirinn^^nl.̂ sii'i^KiiltinniRni.O'unniiia'aviiBiil'unn's^nwunn'ji'wa'Bitiiviaafe

Ifwrnt Public Power Plant (Biomass) SriiasnTSwatroinsi 1 mw imviflTuTaS vi

miaiftiunu Gasification T'wqfi'uanvifmil'ui'ifai.'wa-a'i'UfniiwainniisualvJvh ias'lti'iJl5!;lEJtf'U5nniia^i,viaa

vi^iinna^aTMfTatsj'lii iflttW ilanulii uasf'jina ^nnnTuilnua'3 a.a.il. Twurn^^n'Sut^-aTu^Tunii

iwnSuffatvfanTu'Ulvl'n iiassi^i.aijjrniiilanljj'wa'S-sTU WT'wqSuilisjjna) 35 ctw/w, 1,000 nW

iHau Vila tlisjjnoi 12,000 mj/il @o^ivinluIaS Gasification iiluivifil'uIaSvii.vijjnsaii aijj'ncivi'as'U'iin

iJiisun l̂timjTfli'arni'ltjaTu'iln a.a.il

T'wniJisfl-affliinTs^nw'urnt'lfi'S'anTST iwaiil'um '̂w'wuTwa'̂ -sTuvî iivi'uvn îfian

<inmbr3sw2tb!:9vi5frm IfiunTsafn'affcnSwain'lvJvlnSiinai'WBiil'UTOU.'U'UD'un^ian ^iutu 1 Ii^a

wiflriia^waw l MW iwaiflijTfii^nntun^a t̂innwwunsintiviaRPi'nejfin'wrntafn-afiQniiwiiKvrunuasn'i?

2f(iu^jj^nn^a^nniila^i)B'BEinn i,i8t!nis5n^fljji)Wfî nntw^wnv^^nwunmufissiwwan'ss!vi'u

3-amiJiaajj iflunTSEi-staijinTsWi.vifi'i'uiaSwSfm'wMiJu.fiTJnS'Llis^viSfnvi anvf^iflumii'wjj'W'uviilan

iJnwstijni) afn^flinjjmî iiasin-â -a't'a'lmnwitn'S'Llanilnifii'Bsniiafn^anfl'w smwu wu^ntiifi

lvifnj' jj' vi si'Siatuifitwniiuasvia'̂ -aTU

snnfniflnwnfmjJitluliJlfi uasnntTifl'snsvwBmiwu'wn'a&nmflTBSfinasnyw'Lm

In^ni'sljManauuviuvi'i^n'nMuria 1 MW lu'sstJSjnanTfii^fnii 25 xi ^sHistssnmmvni^iza-Mu

(Payback Period) 8.33 tl wa^auu.vi'uw'uifiaiis (NPV) 9,938,762.10 invi uasasi-snwBfia'Uuvi'u

(IRR) 11.27 "̂Efî rntiisfifn.s-snaWvii.ntKnin^vil^funTsa-aiaiiJ-i I^avnsBtmSw'uvivivh

miiinttfi1! t'ut'Llu.ii'ua'U") lul îwa uairannu @ssuu'anmiasifmjjfvi'l̂ nnlfii-ann'si ^swnlvfinwî n?

ansjnitii.iti'ufnni^nniaQ'uilnuii'utHS'uuaxtiti'ufisrntwawu.aswnTs anvf^wawaBtii^nnasnu

wawlvJvlT wu fnujfau iflttinTsau'wtiwavi-i^fn^i.n'ttws u,asnTO(j^nnmfh @unJTu^'uWvnfn'Hn

maW intHn'ani'ljiCTa'aa'wti'waiCia'S tinWfi'saiififQaiijj'u ifluilisTtiDwa^fiii'lfitî jjiunTS

la?iJat @̂̂ rn@5SfiTu^ îJ w-â sKSrn-siJ-swnajj'mjsIfl^rn^i uasmwwMnthannvJsitsflJriaitJ \

Tflii'SnTS"! fn^srfnwunTj'siBfurn^a '̂a'U'Ll'ssintu 'anmuw'uaeivrmjiQ'W'isn'i] tnnuwwŝTu

a^ffTauasi^rn v̂ifwtnnis^jjinw masinmulfî ^rn^i ^nuTuwu'a'uiJ ŝijjna! 102,390,000 invi

riauvi-s



1.foTnun-n  Public Power Plant (Biomass)

2.amuvmiiuufm

CTnjjwanntSnwflinjiiilijMOTa f̂î ^nn îNRi'unnn'sH'iJ'ss'lu'B'ufQiiia'l'U'wuviaQ'uiln

TO^a.jflnTjâ a'ivifmiiih'Uj  flOTflvhIflfjamw0nnmasau?nw<aw'u sjvmYiinaEiTO'uufi'u

wlwnriTsSn'ttni'uviwPmJjfiiwwtiB'uiia^B'aflnTs^^fnvin^jjisj

3.ssusiien'lufmtnimilfmfm

WBsnsnlvinTSwnmviIfmfn? 25 tl

wusnsnluriTSflniij'unTsriaafn'Samvi'i ^riaatn'aa'ui uas'ssuuansniaj'Lltnfi

(ilmjitu 12 iSsu)

4.vnbej-niJTUwiFi'fla'u

TneiB4nm'sqfRa'niinTnJi!l'i'l>ii3'uwJ')a4'i'uf''UNfiVQU dnum îmrunnTsSfinTjilTlij

ifl'swsn^atin-atf l̂i'u uas^Tun'uTti'untiiiwuu.aS'SU'iJiissjnai ifiuviibsnTuamjfi'U'u

1. maMwunwa nuio iumî nfiuia^4CitJ?^visfinv^rmaM'Tulvl{l'ivl 4!!ii

Tvfinmm Twamtafn'SasnCi'i iviaiil'UCTuu'U'U'M'unfiiln ^tutu

11  vuifinna'4Nan 1 MW

2. waiflti'tpii'SnniiJn^a'a'l'unn '̂waitjntintiviBRflnafin'wnn'sain^flQnjjfnisivruniiasn'itS

fii'uiiijawnnsii.iaijniMn't'U'Sjj'W'ua^nn '̂W'a'W'i'wa'̂ 'anijvi'U'ii.'iiniiasa^wfin'ssvi'u

3-ain îfiBU anvNiflun'i'SEl'aiaiunnVl'ffivinluIaSiiSjn'i'iwaQ'uuai'Jnij'U'isSviSro'w

3. wiiMWilanJnî wsn^maati^flinjjmĵ ufisu.̂ '̂sMviinwi'ani'iJan'Lln

i,fiitt n!aaf'i'aBn?w afwnw iv<9ji'iei>l#l'Afmji)>jmj fi'aiaijJi.fiii'Hsn'auas'wa -̂anu

6. ithwantitfl^fm

-iviBafn^asnSi fluinjuvunnian ^iutu l annCi uunsinnfl^wSw

l MW
-WU^sIafl'U'annQaeHwaBM'A'uafian'wn'nuiij itf-u ifittlif ilanEjlsu viSayluivn

ilnifl^wjS? I'naiOvii'uivi'i'at'un'ma^fijnisuiunntNEinlvlvl'nia'aan'iuNSn

ivJvlnfiina
-iiluIfî nniijntB^lunnt'wwunonEiviBfiflrifjfl'ivinn'safn-api'sniifi'ssvrunuasnn'sfi

sii'U'i'Mann'raiiaun'smn waiifai'UTwa''ajTuvi?mvi'UinnSiina'l'MS'Uis5vi5fn'w

viff-sSuriTU'wa'̂ 'n'ulvJvJ'ilvii.nR'iJu



7 viann'nu.asiviHwa

wa^^nn^w'nuiJn^viuitî nti/infifsuasrinHianflwsi^tMfiiniî nflsun'iji.iB-ann'aa f̂infaia

Global Warming aflrmsiiawssjiin Green House Effect iiasnn^wJaEJimiJfna/m:tf!8a"irnfi"Uin

Climate Change  @wanti'i wbtmiMianmminiidnmijlmia^nsh'JiYishij ^@sviu-ai'uij'urni

ailrya^t/ltfiinntaijfnwitwmniisisimwaHW'mj ihT.MiijnniaijfoUinnttiijSBmn'WB'un'CIa^

uasemavifwtnrn'ih'l.iFjnntru maafln3sinijnn^a'^WEirianaln îjnn?riaWfi.nflilsyvn lua^^nn

il95iru\ tsi,lwi]wvin^nwnni^n î,wauvi?Me)nn?5 sjflnPi n̂iJw^^nun̂ a<ii?lwaw'l̂

@w^an  mw nn^niwa-a'wa^unmi'MuTuTiJa'U'i @̂si.?luviw(mjja^fji.avnsvi?'WEjnntvii.n?i' 'u

vi^l.lvi'UVliainwnivffl'Satjlw (Replaceable and Maintainable Resource) Wihisjflttl'UVifwtnn'aTu

nauu vif'wtnniilnliimi'JnSfnnu^nfl'cyijnnl'ui.wua'Srn^a^fn'Hfi'u tin uasl'fn'Jiin l!Ma'iinjiJi!iTtiD'u

tvfu^ttflvi'̂ vn'aei^^uasvn'aaajj I'ua'aiinn'Lln'lmnfi'ii'uviwim'uonsjB^^jjunPiviianTsilant'Miil'U'LlTtJUjjn

tvuii î  iJnliî 'ann^aijl'uvif'vitjnn'S'Ll'ssuiviviviwuvi'uiiiisfn'ttntvffi'Sa '̂l̂  nnvnnt^Sm^ti'inmiiJn'lsj

atii'atinOT'afnjJvisnitnnTs ^uu vanluntnjTurm aijfn'Hvifwanniiatin'avi'U'a ns wn -̂nainXHv

riTsHvifwaniTj'Llnlii'vnnilTiJan -̂ain^ii'u waaantsuwni'SCTfl'lsjyhfnfjih ^a-aflfniaissnvifmu'Llnlii

ifluMyTo^ntivianwWnniaijuawijWSnniW^nn'Llni.fi'jwjniiatin'agnngviiintii'waia-afijflTnjj

wa'anTal'JT,iiviSaa1'ufl!a5'uuufi!!a'unfi(?i w-tu a^flrmâ a'ivin's'jsjihW S'wuvlt'unTS'Llaniln

tfl-ai.fii'Bjrisivrivjn/nflua'aiJisivifi M^viuRiJ^sintu 1.2 S-nAi amw a-aflrntai !ianvini?ii'L)n1jj nils

S'STuU '̂avcuvia^fnwt'uviS'uviSa/n'wiilti'Llnsi^u'inR

a'aflrntafianviiTS'Sjj'Lln'lsj (a.a.il.) tfl'uisisnvin^w^^iiumaiiinw'urn^pnjj'uTti'untj

Mifitrtja^?s n̂i4au?nwasMiJ?^W9nnvi?w(jnnt5??jjtin52nn^ Viijnwfijwwi)au^nn^^niCt!̂ nw

@̂unnt'weii'unvif'WEnni'iJ'iljjuasiafiianvin^^ii'Lln'lsuua^iJ^sji.vifi a.a.iJ.lmiiJ '̂iw'u-aTu^iTunTj'iJan

afn^aitiiJnltiisiiiJviijijn'U'LlnliiviiFiuvi'U'W'uvliln^BjjIviijjjjnwiiiwtl 2510  fl^^uwSsn'uiJnvlaEri'u

fnnuf'Uwfitia'U^TUTu 244 u.vn afi'Sfii'uiJn'liiviSfinvi'i'Si.flii'ttjnii'lyvi '̂uvfl îfu^vis'lvri'tf'iJtsItiif'u

anvi an afmatlwa an^avn^n \ %si@ aaztnw)  aiuilmvia'iCin'5s:ionaatjinii5-sviT'̂ in'n^i fniaufiau

BEji.naiiy|nfnfnja>s'Ll?sivifi 'wuvi'iJi5S!jinai 1.2 anuti Ifî rni "asnSwawivJvlnSijjQfi^uu'U'ij'un^i.an"

iis:i?lufiTuviu (̂rniiulEJuntj?s'una^i)S!'wnM'U' 'uu,as;a'aflnt SffntirnvitiQtia'-sfii/'l'uii'uiivi -jium

fi<iiaijjnTs'l'B'wa'̂ ^TUvi^i,i,yi'uviti''s8'u vf^u vcuviaTLilmffsttsniiua'Sa'aflrn^fifnviniijj'LlnijjS'aii'Bu

aaltjaTU'Llnimflii'wsniii.a'aufiS'Bii'M'utna'iflti-a^niJTU'ManejffsaufiiT @̂alu'wuvlaTuSSiinawii'iijjnii

wuijjvuJan iiQ3jyi'̂ ifi'Himia 'iJanaliJ^Sn'ii^an<iaant'uui>iasi) SiBmEujnnviBvtasj'wraj'u'masiVii

@UtsIfj'B'ijmanTi'Wfsi'uTwa^^nuvKnuviulRatin-afiBidB-su.asffaSij CTaB^liI

rtTsaij'ua '̂uWinuinTswafilvJvlninn'wa'̂ ^TUvijjunti'U'sntJi.anjjnn (Very  Small

Power  Producer  :  VSPP)  nna^iil'u^a'ut'a'ija'afs'una amtia'gjninnt'liai.via'aibuiaa'i'ljlviEii

8?'im'nrni5ti'utintJi5ai.'wa-aSQUQal'iJwaw'wa '̂STua|j'uanv)tjvl usi i4TvFifiu{i4 lama uasfmjjitl'u'lil'l̂ i



viinttwsntviia'BiiU'u qsinjmnwwunlfmfmwSw'lvlYhii'inman limssial'urmwaflmatma.a

@wawuTu'HiJ'M'u injniniIn1iJ'anwiinu1iSfurifnfisi ifnvifmul^n^tj

vinsmmfl'uw'u a.a.\ . @̂a'l^iw'vinlFi's-anTsi in'uu.'U'uuun^ian maEi^iaiu'l'Mjirni

^un^^ia^ismjflw^ufiiiifil^Jiuinnid^i.aiiitvfSnntiJanT.̂ iiTwaHiiliJwama^lunntM '̂gn

@M-aeima-sl^i waaij'Ufiuuu.aKji^ialjjWSrni'wai'un^iJis I^tiMifiWliiinnniiiTj'SjinTsiJansif^fn'uiJn

Minifiwsi'uvn'S'LlgiJW ma^jin'Ufnflffl'unsi.ifisi.an'S'ut'uu.rri'iiilcyvn TanfauufisnTain^i.tfifl'u

v0 '̂aTuii,a!!tr î,5uu,via''Sfn?3n'fcnvf^1ii'i)io:aiJuufiS!a'unfifiiBn^Ej

8. fnnuaaflflaa'anu@5fnafltuasnaOTi5iia'aa3flnis

ntzvin-a @w

5.1 fia^aawiiuIuiinEJ'wu5n'uii\ -a? l'unni5fi<ii,a1jiiiaswfi'n '̂urinia'uf'n' 'wa'-a-anu

atii'Sî jjj'iJu'UU d^iaiynalnnni'wsji'un'wa -̂an'uviasanfii.viaa^n'i'Bi.iaun'ssiinuasiimilEyvinfinQs'Eania'u

afn^iasfnfinTO^wtiflfifllunniWwa^nijatin^tlisviEjVi uasii'iJ'as^YiBfnviTmSmsu'u @̂a^uas

waida^rnfin-iiiwain flifirni'wusi'S u.asflififlritia'u

52 aajiPia&aniiuMU r̂rBfiftifi-Tw î,n(iiaaJi ma 2555 - 2559 q-nhsmfltwronwimiifTferi

uJawvi 27 vnrmu 2555 wnnmithsamw) 5.3 iviatvfvi'iJQy^numntn'iia'S'uii'iJWitl'uu.'uivn-al'unTs

wrn^vifwtnn^siisjTnPiuasil-sin^aaii uasi'O'iilisEi^n to 6.1 SiiJu.'U'unTSwafiuasrnnji'E/iPivii.ilu

8eii5ijia '̂ain(ifia3Jinnu'u 6.4 afn-sRtufncw^<iin^aajjvil!Wn''U'Lli5stn'8'u 6.5 afn^fmjjvifajjma

?u2an'urnn,'iJatiuu,ilfi'afn'WflSanmp(u,asJT'Ei5?tsj'MnS 6.6 ain-sa-afljjWSffnunfuBfiDa'uw'B

l<nn îaaji

5.3  aafiflaa'Snimw'U'wavni.fi'S'BsnTmasa^fijjiivi-s'inw anjuvi^uiapi vi.h. 2555 -

2559 uvivi 5 avisfnawlfmurfmiij-afnmntt̂ t fmjjjJ'ijH^ua'aanviTS uaswa '̂aTU vs 5.5.5 -̂siatji

nniiIn%qlitjvii^nntinww^wS^Wu@tiuuasmiiaaW^nnnn?i,n CTijjnwawi{luvia^^ni!vi^uvi'uK

Tu'ssmjHv^ifsviufisijiJVu iw luTaUiiffi via-a'STUfn'iiifatjinnrniii.wn'lmfi'UT'fi^vn-snTsi.n'Bwt nn

Sinnvi^l^nnm^viirnijaawT uasifltreitisaWiti ixivnxi @aas.s.e amjfi'g'urn^wSinvifi'̂ .sTuviwuvivi

/nalu'Bjj'B'u '[̂ unntfi'U'ua'U'ua-aRfli'ijjf^iTui.vifi'i'uIaSnTswawvia'̂ -aTuvi^uvi'u vf^iinnT'CTsili'uivifiaW

innfifiiiauuasimnntHni anvi ijnamT uejs: vJn-a unau ifiwlsJ laaa^iiutinaviafiism^^uafn'tnua!;

nntflaajw^Wu.riflijfluviiaa^flniilnflta^aiwa^nijlwCiflnafinvi'l'unn'swawvi^^n'uviwiiviii  ma

ilnltJ^nnt^unvia -̂an'uvi^uvi'uatin^ii'ijfi^u.fisti'̂ fi'u'luisiW'Bij'B'ui.iasivia'afi'u vf-au maiflunTsaw

wu'Mtî iTuvia'j-anu njJo^a îjjaflmsu.ri'siitiviuasvia'aS'u @sijjwsi'Siaijjrn^wSw'wii'wa '̂aTuvifiu.vi'uvl

MtfBnvniuas!2fmjji.viijnsaiinua/nvivia<iou iw aiish iiluwu v@ 5.6 nTsafn^fmiiiuuR^wTu

wa^^nu@iiin^ivBa'ij''Ufi'4'unni5'w'aiw'i'iJi!!ivifiufi!;fii'iiji,tijjii.ij'5/infli,ri'BOT'5 Suinvn^m'swntB'U'Snu



mi #95.6.1 si î.aiurniQ^tiu.as'WRi'U'iwamiiiJ-ss^visfn'wnTSWBW'wa -̂aTU ^nnvi'imawu'tAtjrm

5.4aa^fieiB'Smju.wunTsuivninifnTjiiwuli'u vrnfriu

3.5utsj'U'iEJVia'wu

3.5.1 fl^i.aijjuaswa'n '̂ui'MaKa'iviniiiiU'wa'̂ ^TUEnjjninain-a'snEji^n'M'iJ^smfl

@̂snaiiluaeianviniijji.S^aviBfnawf wjjrn^s^yi'uit'uiTflii'Saf'i'a'W'usTUfintj'wa-a^Tuuasi'w'siiwn'l'Mi.il'u

flU(jnin'Ssin9va''a'aTU'?ia-afj2fnf:iT^ti1'tifm}j1m'iJiEJ'ui?'afiSejvisfinafT5

3.5.2ari'HSHijpmsjij'uFNYmviawi'u T^ausn^vmu.fis'WBj'unu.vifi'a'wa'-a-antj

iiaK'5sii'ulvlvln5nnvi'st'uusiSfin-ail?sivifi SQSJViVWSnniniMnmiviB'masibsHfiviwa^m'u'lMfJFmij

vnnrmfntmas&ilm

3.5.4 stoiaijjnTswaw iitsW (naaiSii'unTSQ^tiuasj'WRiuTwa^^Tuvi^u.vi'uu.asi

@wawuvn-uaan I^Ej^ii'ilTWJjntiivfjnuTscivi^iivi'ui^ai.'wa^vJaaSa'l̂ aa'n'SiJatjfatJa!! 25 fnolu 10 tl

imu tw2fn '̂waiiina^aTMn uafJn'afi'5in'3:a'5

u,asinnij^anrniEjvi5fnaw5ilisi,vifil (Country Strategy) smufTsau NEW GROWTH
MODEL msafnwmfliwsnwjj'w-auastNS'u lusiiuDa-s m îfiuSiiiiifia^in^eiajj Green Growth

l^ri'iviwwu.tnEjvisfnawfu.fisiiIti'U'itivipia'a'iJtcunmi tin 28 11121,1114 Tnunjiivl fmaflri'mJaatJ GHG

(Green House Gas) iiasnnialatmu.'iJsnarn'MfisSanrnfl i?liusiTuvi'U'SVianfl'ti| I^itiWni5S!Vin '̂wa'̂ '3'i'u

TUW înau'liJ'Ll̂ sil'u rniifiRrnt'LlEiati GHG (Green House Gas) uasn'isJvm-aYiiViinn'SSVsU'H'iliua!:

fkineiaasj TuwwBa'uiuiJ'siiili'umiiilaaui.iiJa-saiiTWflSanrnfi

9. vmn@

min@ : Public Power Plant (Biomass)UUU Gasifiers flUUtru tl'unfl 1 MW Vlj!

ilis^vismvifl-aH iDawa-ŝ nniPiWlin'usTuiln ^tutu 1 amC lusnuilTaa'aa'aflfniaoisnvin îiiIn'ljI

10.is niSiifiTS

n!ani5iijjt'unT5w1a}jfm}j'w?au

1. nTSHnitiurnrssfjsnan 3 \ bm

2. srn'Iwimi.S!"l'5riaH?-Mai4 @sstjsnan 9 iHau

3. rm&in484mmstj::i-]En 1 iHau

4. miflnatjiiii istisnsn 15 iu

(̂ @si.a1}Jiiasi,WE)u,'W'5a>sflfmjif^Tuvia''a^nu?isj-3fi miwrnt

rmwaeiibjnmi.ri'Mjj'mj)

5. nT5vi(jiaa<ifniwaw/iliiiiiIluwa -ssasinfn 1 iSau
6. nTsifiui.fiiB-a^niiwaR'l^vJnistisnfn^ii.rii.fia'uvi 9 tia^riTS

7. ntnqtiuEismiii-i'3scisnfi'in''9uriiliini'3Man



nnwniu'unniTufmgarHi.'U'uuasriaaf'i-a

1. Banii'uunciasiatjn (ii'uavis'nTwm Ti-awVta-MTUu.asmA'hj'faS

2. ihsmflmfl-m-uvun (E-Auction)

3. @wneTnjfynKfn-aivunriaafn-a

4. ^niwmiriaafn sumi,as0ti'mwaeil,YJvh

5. viwaa'ui5s'U'uu,as\ 'iti1vJvlni'iin?s'uii

6. @uivni^mtT'wq '̂uSTuia'ila'ui.tin '̂ii'UTUfntwSwivJvlnBtin.s

fiaiua-sii.ast'MST'wq '̂uWaEj'n^tNlJ'u liinw'Ufnti^ 3 utnvn-a

6.1^iiuunniwim-anuii'unjjfflnw^iuifiTuaimh a.a.il.

6.2f'lj'aaT'iiiq '̂uflQiiiaviiviaainnnniiinww1;

6.3ikiaijjmi'UaniwawmaKfu'MaUmFn'iJ'asfTU

@u'laijnaija'SiS'unavii.ntniia'amjfn^rni'wa'-a'STUi'wai'wjifnijjmifi-a rmafu

Ya niivifluviuviMlmtia3nmi,amfttiilcuvn3''aui0liaii m^vhTfwnntWib^aflmfwl.iijTuai'u'lij

ifi H>n^v1aalu aiv<a3s?nvmjI^vtamnflian ansjn ĉi'un'l'Lli.'saiirfBniin'ii'l'HvliflSfnfiT^a'Ui^ii.ilwa'S

^utla'aviia'LlTU'Ll̂ snEJsi-s uadih'nulwa^ijnTsasvmiisiiiianEJskiiriibsnTa'lfl

viMfwrm: iflii'w'uvil'uai'uliii.fitwjn^a^finniawanviniTjjil-i'liiw^atrinfiantil.vJvln

ua'Smti'yJvlnjnSfnFi nTSfiiiunfluas^nn Suvis'-stln 2uwiulurn 'a\ vajjtfiw'Uj Suf nsunn^n

ifltH.MaauasanjJTstniantjnna'̂ fniiwSfii î

ifiia'S f̂miasailfTatu ifita'S^'fTsvia'niiasailninJin^siTu @̂j'unminnrin-a'Lltswfi

wami^niw-sTuI f̂jSsj'Llntnn'U'iJ'sstvifltil'UfiQU'Lliisna'uua'ats'U'u^Ej

iiuitjnTswaw Wi.fiw'lsjinnaTuisijifit'Bjniiiiasu'iun^Virn^tvi'wiajji.il'uwaivia-j

ilni'ffnlilT'U'ssTj'u ^TUTUihsinanijai; 35 mj/iu/l MW

iviflliifaS Gasification iJ'meiijilfi'U 3 MW Vila Steam Turbine wmiliinvi 9.5 MW

iiluivifiMaSmviU'iiiaiidnvif'u'E-s '̂lvlvlmjtnfiian icmjnsauYlsisiininvl?stjn!T'ffn'u'[fi fn?'l'ufn'u'iln

a.a.il

snfMnvî 9aii8 l5Sfla aiwityuagntus 25501.̂ -ia^Tuintnmj-aTUQ^tivi

inu'jflB'SiniĴ sivifllviuSnTs'Wlii^u Vila ifltnsiqiviaaHvi'î n'î inwii i0ulfi0ui^Bivia4N m



w&munyatmumvransj^nnaflflwsMiliiw'u vMunniunwama^nfminwaw'wa^TUfnij'nn

inlet 2 ^slviw i fla
1) n-mwn (Combustion) ^sanunsnwawlaun'Miaiinaiau^nviiuWlu

Iflio^^niila'un (Stream Engine) vilaiflie'Mn'sUnS (Gas Engine)

2) nTawseiuneUTfai'wa'a (Gasification) I tin mufmvi'M Thermo-Chemical

aismciwatuirifU^ai'wa'aviSfh heating value ftt ^TWiuWtuifnawufSt

sfuflivlfnuTu

nis'in'un'nu.nflOTli.Fi'mj (Biomass Gasification) iilun'jsuiurn'avivh'lvi

a^fltJisnaijM^^flnttjauTOatRuiflama^^iJJiai.iJatJujiJl.ilifluiinaiflams-jvî ^'lvJSwuasSfin

Fnnuia'ua-alwejanpfa'lJgnifjnacuviifiS (Thermo-chemical Reaction) @̂aunaniaivta'a^nfmSi

iltsna'u^tmnfifni'uauiia'U'uanisi^ (CO) uffEtloTfi'SNv (H2) uas unaSiyiu (ch4) -̂aa/ims

WMn̂ mneiuna^insmnfiB swmsnTsiwnivisJvfliJaiJ'ysnj namfla ifl'uafmsviSnTs^nn'̂ iJisj'ifu

annnflviiaunaaanfl '̂u imns'wnn5unaaan3i.<amYiiiwia vilainnin'U'wa'asnsnfJifl'un'ssinijfm

iwniviiivifiiiwnj (Combustion) uasSrniila '̂iJaBau.nafntua'u'l̂ aBn'l'B^ta'un aanjjnwiiiw^lvl

1un?sinun-i î.ina@v]ifiwj unsnjjnitiu.iJ'a'E'B'um^in '̂iJgnianaani.il'u 4 \ u @w

1. Combustion Vila Oxidation Zone

2. Reduction Zone

3. Pyrolysis Vila Distillation Zone

4. Drying Zone
Combustion  vile  Oxidation Zone ifru'uintumla'uanrnfl uJacinnisej'u^htj

flQimam'aamfl-aSiinMsan'lvtii inwilgnitinBaiviiflSiKvi'Jn-imnaBBnflwuiuanfnfiiTUFn '̂uaiiu.aK

lolnmu fl-aatjl'uiflai.'wa'sSQjjQa waiia'S'iJgfrlan^namriatviinwunafnl'UB'ul^aanlsf^uas'ijn

iilwilgfiitjnflnfjfiiijjiaijuasflQnjjIa'uvii.nfiij'uBiisfin'iJn'lilWu'iJgnitjn^^fiinjjfa'u'l'u'i'a'u

Reduction usislvvi Pyrolysis ^{UWQljluIvu Combustion qsSfi')'!SVI'i'14 1,100 - l,500C

Reduction Zone unafaiJVIWTUJninn Combustion Zone ilsvtntvitn '̂lJjnitn

Reduction \  Zone @u^sSatuviflflisvi'Jn-a 500 - 900 C vintviunafnl'UB'ul^TOan'l'a^u.at'un

5Klviaw'ii4FiT5'ua'uvirina^an'lvi3Jati rialvfinwu.nafnfua'ujja'uijani'a îinsiBTisitiii'u ineitl/jfiiEn

Boundouard Reduction uasilgnttn Water Gas Reduction wi'UlJlJnttn^Afmufa'UinflUUYi

aoiviflCl 900 C unsvtl̂ i,?lt!una^iwnT.vî ^uaisunafln4iiaij^aiJanl 4i,?liJufiavifi'nvl^a>snn-5'Uiijnai

ijB^unafinliiaiJiJauanlfl^uuri3?QjJiaS5S!̂ uaamjunaflnlijawT,̂ aanT,^n5svî il2n1tinmj

fnf'ua'uvi'uatj'lfiiJnnuafJtvitKiMuI'B'uua^ Reduction v xiQmmmmvmsftmti-ilnvxinvavuviini

fnnjJrtTiiB-sunfivimiw'an'mflBma^f'jsjifl uaKwuvl i wiffjjwaua^waminibsna S'-aijuii'unwufls

l^?ln{u'̂ la@3l.' B^v^a@s@^JJ^avî 'll iisSwafianTswSwunaiflai.'wa'a @̂ai.flBma'SflijjQauinwivify'asfl

awisndTUUB'a'wu@iwifiaiBjjnw@n vintviEjnnw'anni f̂ii.wn/nfji'uwnu.a^svin'lmn '̂Lnjjnfuua'aiia-a'Jn^

^KVi'Jn-aitiai'wS^^tjmjinn ifluwaviniviSBanfli.̂ i'utviawTumliri'uis'U'uinn tlgntHnvn^ifiSviinsiw



ftastfBUtmjjUJtf'Jti mWihsftaSrnvflijnnwawiififiil'Jjnaiifhth urichvinflV8'U38i'NR43jmnflia'n

nwrinWinflm?a;njialHfi^ni ii/nirtuwnnn!w
M,a^ufifiviwaw1^ini)!;2^j'ujnn8'aw^nniJ2ni!JnfinBai'Mf]81'uI'i)u Reduction surm 900C u?faufis

fmfua'u'Wiaan'i'Bwihsjmai 90% qsgniilaEjmOiiuna'miTjaiiususn'Uiri uasfhaaiwEa-ainnn-h

1,100 C ^s t̂wfififlni'ua'u'l̂ Ban'lfl v̂Nvijj^i.'iJatJ'uiil'uunafin'lija'uiia'uan'l'ifin uufla'ibs^viBfn'w

UB^tsniWTasi.'WJiwonjJBamJifl'iiB-alsf'U Reduction luuaismi.nafaviinn'Ifl'u Combustion Ivia

inaam'ff'iâfo'u Reduction ^svhWatuviriiha^unaafla^ ma^snniOuilgriitn^fmjjfati wini
lailnM̂ flniiiBu^siinilgnitjnnwmariaWin^unfilal^iwtjuasunsifln^iiBijlwaan'l'a '̂a-a^si.n^ii'uvi

BOivifi2iiTJ'5 unft) 500 - 600 C tlgnifjnwSfmjj '̂ifi'cy ivî nsiisiin'l'M^TUwajj'iia'au.riaiaT^iwu

1'uu,na9iina iphjjnnTO^Swavin'l'Mu.naCiflTwa'̂ <n'ufmii?a'ug'Sw (imaM^iiiiiuSwawarni^

@ssid '̂iiB^ifiia-ssj'u^au^n'iJfny'l'u) urfMtin^siii'unn'S^Cn.a'unjjnni.n'u'l'iJ'la'unan î'wnilgnianmjuna

flifua'uiiBUBni'B^ iiK'Mnt'mnflflnfuaulflaBnlwaBni'aZuflslBTfliiW'u dJQrfltn'utfejn'an Water

Shift Reduction) MnivifinfmJjfa'U'aa'au.nfi^Qina '̂l̂ Spina^si'S ^m!i?ai,'wa'5SQjjQavil'tiiasfe'a2

fmjjDy'liiinntn'u'liI @uaniinnm'unts'UTurni Reduction unalaifl'aiwun-adQWsj'wn'u'/jfntnfnj

fn^UB'uvFnWi.n^n.naSivitjwl îJgnianmiym'n Methane Production

Pyrolysis Vlf a Distillation Zone fufmufaUiinnlsftJ Reduction inMf Volatile

Matter viatTlwi.'ifBma-aSiinfiinRrntasntiw'T mwifl'uujvn'uaa ni îiinffu uasnnf ^njviflfl'l'uT'B'U'u

i)s2fiTLl-5Sjjnfti 200 - 500 C @MB'Suil^mviaBatifntivia '̂innnTSWTunt '̂UTurniunfla fiTfuauivi

jilchti'B'aqs'MnilflnitiiriB'l'uI'M'u Reduction ua:; Combustion

Drying Zone I'uT'BWfnnjJia'uqsawS'ajj'in'wnt'MafuvifjS'liia^waviiint'MiriRnTS

asnti^Twa^ Volatile Matter urffmjjw'lui.flama^iisiisii.vitiaanin'l̂ 'UWKSaftivifiJl'LlisiJ-iui

100-200C

s!nvifuwwiia-awnwawunai,TOma^ (Gasifier) uu'w'lua'nwugfm'QauivsiviR'Mij

(Sqjjis) uii-aaan'l̂ iCi'u 2 uuuPia iHJUflBBUiJ (Fixed bed gasifier) iiasuuij'̂ laB '̂l^ î'Ufi

(Fluidized bed gasifier) "eMStiafl'iiBi3tiunnri*)4mjliJ snuanwtus'ua-anni'unVirttiibs'EEiif'u ua-

ifnci^uvrtti vinn^a^nniwnlilWynniwawunawai.vifl^ufisQwsiw'uwSti'un^tvitiiusii'W'u-inwnwafiu.na

iflama^uijijflaajiij Sflinjjivisjnsajjtwinsijan^nn^Kanjjn^nwawunai.flai.viS^qnnwniiiJvSpi'j-ijjfl'ua^

^ejtsuu îiwflauuasM3njjntciiJnv(a^^niĵ ^fiilirt tJ^sl!j ulwviannvian!j^^nanijj'iufiT

wnwawunai.'BBi.'wa'SU'U'UfiBajj'Uija'ijjn t̂i^nii.unfnjjvifivn^nTsila'uanrnfl'ltiiCTnfia

nnanrnfign'ilB'UinnwTUfh'a'ii'Li'iin'S'U'U'iia-ai.sniian-Jn Updraft gasifier u.aMTila'u^nnsiiu'U'UUB'S

tSa'aiwniviJJfi'a^Tija'n'auB'SMmiifjn'Jn Downdraft gasifier stauanmflitfiTuu'inflTNWBfm

Crossdraft gasifier UCTaan^nwilcyvinvii.n '̂iitjmjn^siJQunniwainuna^nfiniwoB'Jni.S'uiliiJVi'i

fl^nflwtunniunufifiiflawa^viwaCTWiJl'ii'Llisila'M'unplailsij'Mnrini'iJ'ui.ua'U'iia'atin'ai.viCtJivila Tar

S^SwS^fluivifiCfilvî lunnitiaijannnfimafiwnn^ilwwaij'Ma'Stin-ai.viCJa^tinni'ila'uannnfiviantiiii'u



lijwiwafliina '̂aiian'in Multi-stage gasifier sninifiwSwM,nafa'u1ffi<i ioooc shaluaaivifliJvi

aiimnwiatuIuiafjaiia'Jti'unniu'i'W

nntwra^aetmiJi&iiiasw^tniviflTiilafjYia^^ntAtia'i'iJija'a Biomass gasification

(rmiinf "ama Vila Biomass inwaemawuentjn'js'inijn'n gasification) tmhswifllviEi Winnies

nn^vi^aa^afn^uasviwaaiiiJts^viSfinwnniiH'an'ui.wnwafiii.nai.̂ ai.'wa'Siinnfin'ulsijl'uS 1979 I îei

uninWuwam^mwatfwnmidowiJmiiirtl'ii 4 3nns utnfl 5 imh iviaW'unTasj'uihi.'wa

rniinws a'wnajmu^flfmmfiwuascial.fldnaluwiinnn^rmninEnniJ Biomass gasification

aeh-aw^snoa mfiiinQfnnirajjiHia<ina fltu^fnntiiifnafil jjvnivitna'tia'S'iiaTUfii'uvi? yiwinTS

SnwnuasiNWJun Gasification system u'U^Rl,an^^vlfll1' l^J^^1wawn^!!llalvlvl '̂!Ju"lu1î @a3 1981-

1990 feai.avns'l'U'91'Sll 1989-1990 Gasification system WW 10 kWe ^WBlunu'uM-S-1'uiiJifi 700

4tlm ttrt'unTssnSsiu.flsTlna'u^jj @uan^nnuSnTsw^w 3 iflta^lm'rovilvJ'flim'laiiU'ija-srnA

w^TtiaBniaa-aiviCiaan^fj

fiTSQ^tiuas'wai'unwHMaS Biomass gasification iia-jfnfnimFnn'S'smFiia'ana

fiaisifnn'stjjfnawl jjvnivunaEja'aija'i'Ufli'uvi'f ifi'Mnrn^ntnpmuifl'ulillfi lunTsilTwa^^TuvlT,̂

^nrifns'UTunTS Gasification unl'ffl'urn^wSwniai.alvJvln luiWJJiisin'a @) linTWifruiviFiijmia!:

^ntjasiaEii'inTsaanuu'ui.iinwa^mnaiDaivia'a^aafifl'ua/msCTn'a i vnvujnsajjvi'iiswafiunalvTl^i

fltufinvi vliis'JninMi.fl'ui.'sama-a^nviTui.fi^a-afj'urfiwn'li'iskifnat'u @̂aiil'UK'unnM'unTavijj'ui.Pî a'a

nnmw'lvJvln vilauiiiTSK'w'̂ i.'sa'Sua'aT'fiti^i'u (Biomass) aui viSflnafinwan^y

'annmi5vf[fi'S.snT5i5tJii0!i!iN'raj'uni.vifiMaS Biomass gasification I^vurn^amiau'u

iinnfs'una u.asvl@u^tl@^TU'Jsvn'̂ @̂ 'lJ1Sl,vlflVlWTUiJ^JnnJntJ1'ulai!f1 ua^ l̂Mwur'afmjjrimviijniiaKiil'uvi

aajjfiilui.vifiT'u'laSuaspfnejiin'wtia'a'iJisivifi'lvitivianiiiiiciwaR'wa '̂an'UiinnnisuTUfn^ Gasification lin

llltiatj'n^^ 'anntiEJ-aTUua'S Biomass Gasification Component of Renewable Non-conventional

Energy Project 'MifiuTm'anniminf'unnifiuua'U'Uinn s?ncumTUYa' '>mtVM'inei (National Energy

Administration) lias U.S. Agency for International Development viin'llJnTsaenu'Utiain-a

vi0fia<i Gasifier TJ-iH^nuiuanwais Pilot Project IsitiSnTS'wsii'unjiJu.iJU Gasifier visnijuw nflnmfl'u

Fixed bed gasifier SJeuueiwifl 0.5 kW ^un^a 25 kW MTCiiMjnisvfa Fluidized bed gasifier @̂a

'ijii'wa'aiWDvnivifjna'Eja-a'saTUfli'uvi'f uaMM'ia-aninjiivniviana'EJivintj'uvi'l̂ ivflRfumia'uua'u'u^i-in

atnij'UQ^i'a^vitnfnaKi'fuasivifl'luIaSuvi'aiJ^sivifiiyia nis'wtw'Munfinaiinfftî unn^a'uuaijmiasS

@STUQ^sjintnmjda'amjiijaa atii'a'l'snfinjjilujvntvifymn^njui'U'nm^'tiu.as'WBiun^w'TUiJTU'un na

Ocyvinan î.viCaimriwwufisSwsiin'BBijfiQ'unn '̂Mn.sn'U'aa'aiPiia-ati'uwmii.a'a

Tm3 2548 3jvniviana'aivifi'lulafja'!'u'i11wni,2'um^(m^jin'u wvv\ sntnin

(ihsiYifllYiEi) @nnsi uas Satake Corporation Co.,Ltd. TmmonnTS'Wsai'unw'uii'uiiIi '̂lvlvlnfiina

liun l̂ 100 kW TflStTtllVlfl'i'uIaS Biomass Gasification IwtllVlfll'uIaSvllwa Fixed Bed Downdraft

Gasifier IwwanfltiT'fiinli'uwaiwa^viSatjlujJvniviti'ifi'siii.as'Bjj'B'u^a'ujJvnQvitjnafj 3a Ijjn'szthju'n'a



uasTfieuvraaWvrarniiinwn 5nnnTsvi aa'U'Ul5slvi5flTwv'U'3n'lijn?sfiiiti'n'ttu.asuna'ua'̂ uvi'5

snun iiinjnWiflm$m*ifl*f?nw?iiHfi lrtflnTi8n5:fu?un'iis Gasification Iaa u.naviw!ei1mj

B'Sflibsna'u fia unafiTS'ua'Ujja'uanlTO Jhvm uaslotaiqu luaVistomaaEifBEias 19-28, 1-2 uas

16-17 ^nuan^u Srnii'iJuwau'aa'Sd'uuasJiJ'imj^uijaejinn na wwii 1 ppm fl'nfnnjjfauiaaej
niuiculX 4.5 MJ/Nm3 @̂5malunliJWi.?ltJi,4ama<i^nviTUi,flia<it)uwwa5in?!!ua'lvJvln (Engine-

Generator Set) @Htmsnimciwaw'lYJvhii?! 78 kw @̂aSafnnnTsHi.flai.'wa-alikin^sS'usJ'n'B Vila unau

afiuvî iaaEj 1.4-1.8 kg/kWh il̂ sSvisflTwua^is'U'urifinivi'imj 16% uas 24%

^nniiaijavina'min'iin'aw'usnjjn^Ei'waioijlmisiTJn {jq^uuiiinliilfilj Gasification

anunisflun nt61umTOawn?sua1rtfl"i'Ufa  aein-al-snimw m^Snwn '̂uu.'U'uIii.sivlvl-iflijna vIhtuuh

ifluiMtn^wHUBU vi'asijnl'Ll̂ rn^Sn'a'iTOiiuuTt'aivJvlnt'uCwau | wu nTsSn'snrn îJaniirEfni.iTivIa

Wiflnwawa-iSQina rniSntn T̂u^nTST'eiqPi'u rn^3ntnwaniisvi'U(Hal'Sinwfiaii nttSviSrnii.li'u

@s îi'uatin'awawa'a vilan'iivî aau'iJ'SsSviS/nvinTswawlvlvl'i nituvfl'ffTfij?ijjiaa'u i viSatjluilismfl

viit nssnusYmT wlnifu^nilsvia^ vn'S'ii'ia'jj uas/vtiawuiJnajj f̂q f̂n-alnfi iSuwu @̂s^isu.'UTwn-a

1J^1'lJ^rn@51^i'il'u^rn@3waf|luna?^lnaaEJ'̂ @̂ S'Ll̂ s3v)Sfn'w uasanjjTsmJnlilW'LltsIti'ifulOTi'a
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1.  wnwawnTSi^Blwa^ (Gasifier Stove)

@?'@-

> @nnvnjTMtiafjasiEJi.iiaivia-jfliuQaivinantii.flunTOwaivis-a (Synthesis Gas) enuafmsvimvi'Ufl
M" '  . '  .

. @  Drying zone = 100-200 C

@ Pyrolysis/Distillation zone = 200-500 C

@ Combustion zone = 1100-1500 C

@ Reduction/Reaction zone = 500-1100 C

,**

> wQinJiviCiwaei'a'Ll'iKavis/nv/n'i'j'Mn-aTuiJ'SKns'umEJ

@ ufn

@ awvriCfnnum'Ma-jairnpi  _̂ .

@ @vcuvlwifmw'fii.'iiama-jOTina

@ mnjjwwam^
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2. Cyclone and Ventury Wet Scrubber

r-  r *

^ Cyclone 'wnviinviawfi'jnjjmnnfli.flBi'wa^viaansinniw'iu.aiaf'i-aiii'JiviiEj^fflat'w dust viljuunpi

jnnrm 10 bpnsuwna^dnuw

> Ventury Wet Scrubber Kasaa-jihatuvifiiJibsiincu 30-32C ftnwu Tar and Dust "faejH

asaawnai.iJiS n^uB'yniPiiiiJVNia qsuvifiSml i<iiam0-a'lviSHneinnii 40 C

3. Wet Blower

"^.y j*  i i  '5̂k "

mm

^ Wet Blower mviijn^iTOfiinjjmjWmjm i4'ama<iWmt^wa îvi?\ flatji{iii,fiia^jijwf!nvifu
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4. Knockout Tank

@

^ Knockout Tank Wunifiwiaaivirai 10 C muuii'ulaisiviEJtiB^Tarivifn'uu.iJ'ua-auiTifsjjnij'iIn

5. Gas Heat Exchanger

^ Gas Heat Exchanger WiruS'uviaaMfjS 10 C fnuuuuWnvklmiiautun'nii&ii'WEta'l'ff

nanm?luwiFmmayniJaAaamnIjfhfl?aulviawvm!hafi^ 25 -C

14



6. Absorber (Moisture Collector Tank)

^ Absorber /nEjiinm^am absorbent viflFmsjaiiniflTufiTagflfliJ Tar iwi'Mivi'unviwiwj Tar

riamTUfiiawnw&j'u

7. Dust Collector

^ Dust Collector flnviJw nwfij'uvijJBiJfiiflii'ui?iianvia '̂airHnrinis'uiijniiwn^ iJjniiaiI 6Jw i

fmufninitiiufninia^a'ufnpiiafiti^l^ 5  Ijjposu maWfln-wfwam^vmsa'iFifnjj-nfi
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8.  Storage Tank

^ Storage Tank vinw'uifuiinii'M'nnn'ai.'iiswa^ria'uiiiia'unmamia'awa^nisiiifil'Wfln mawaw

nisu.a'Mn

9. m1a<ari'uufl<Mi (Generator)

>@ Generator HanvreuwawfnsuatolTh
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10. fnwfh'BiifBi'wa^viwatiWa'innisflj'a'UfmHafl

fnsjTsSî niS'umiilli 2 utnvra \ an

lufm îVirniulviTaflQinEifflai'Miri^Fmsjffalj'uuasif'Ufî  riann'swSeilHvh'EflEj'H

I'BBi'wa'a^nnfn^Manf'jjnaiiisn'uilnSui'UTm'aiurni îmi @w

@ n^1n^viW5a^J^vl'u?^3J^fi

ni'wwMSiauMvlOTisJiaiuaTO'dnalunan 3 tl I^EjSajju^gnuQn S-jsj'jsI'uw'u^

aQwilnidanninijinEiQuasTOvl'uaaniisSnn^wlcyiSii'ECT'M'uvi^uvi'uW'uisEisi'jEiT 3 tl ida^innHvi

a ilaniilufn'U'LlntiilOTtiaEJatin '̂M'unii'uiJ -̂sSu.a-auas'iia'ai'i-ajjnni'WEî 'wawafniiiilEyifi'uIpiija'aflQSjQfi

@ fn^^rniuasmiilanialsjiJiinniflQinfii'uwuwaTuiJ'i

infrSaijaua-a a.a.iJ. su fliiam! ilisiS'U'jnS'iJiii'iEuf qsjisi iJ^sintu 2.5 - 3 muAi

Qifiins'wl^n 9inafinw^tiJT,mnn?̂ nn??Qyia^aflnwMu^aiijiJni,rî 'l'vJ'l'W3fl3j'wi4fin î,ii'U'iJ'3s;5'i

@wntl iJisjnnjfQinfivia'lJJTaEi'U'liniil'uiTOiviS-a @̂a^asjsjSjnuM'Jnifl'uiJiinaiSQSJisi'iru^nviSadl'u

flii'qmi ^Nmiii.'UQvi'i-s'liinnimii'iBsjnaifQii'ja'l'U'wtJwaQ'uiln'l'u'Llljjnft! 6 mKiali erumifmlHeiEi

l) n'li'Oa'amjt'Wiviii'wuiin ŝnijiln -̂l̂ n1'lJ1Sl,a l̂sl@5lJK-3̂ l,Cla?^Jna1 4̂'W'u!wa'̂ l̂'Ll̂

Sfl'nuasiiluinejlOTa '̂inTUTu nT3'Oa'an''umalul'Min?i1'vJi<wsiaTU'Llnn5sl î?'Ufm3j^QSjSa fl-s'as'M'iW

lii'wwan-ai'Ufn'uiln^tflufiinsiwlcy '̂u'lPiu.asS'iJijnftisjnnw
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im Ituwim

2) m^SQ'u'Llnijn-jsiQ'ugniJaaeiHinfn'aii.asisJi.'MSj-isajirfanTaiJanHirn staS -̂iinu

iRincufQinai'uvi'uvifnwiln'l^

iQU-sawuTOfeEin-Ta sl^iaisjWflnQunw^ww^naiflfj^aQij'iJniian'lMama'afeaSnni'iJisiTufu â

mmiiuau î unnifl̂ iaisJiianUn^sfiuaniifl^ '̂nejwan'î 'JaniissilafinH'a'naw'i'l'Ufin'jiJanuas^ua

idaSnTs'iJtsrmnTsTu^afl'u wamjQi^smjmaiinaynfinmannsyanlMaMMjJiiaeinin 2,000 Is

imriasuvhlfltiSwawaflibinii'lji'fiBHn'h 6 mAi qsMwv^mmvamsAvimnfi-ummiiQnhi
@uasjrm 10,000 otj vtianTailaniaisj'wti'wa^^Tua'u anvi virfnimtleif wsnn^TUQ^fj'wij'Jii'f'W'u^

iJani.'NEj '̂J'ssjnft! 500 T,^ aTwfuitl'uwawS^fici'iBwafil'vJvlTmjn^ l mw

4)  nnvi'UfiJjnf'i'snTjsiaafntniii'aau ^ snuiln matsiWinfiwfifTasvi'upia'liistî ij'anS

l^uri liiraamS^wHanvif'u'î 'a'l̂ vlnla'al^inn a.a.il. MimEMriEiJiEn a.a.il.nnviijiJii'MSnTssî 'nswEJ'u

ajj'i%nw@TM'una?Q3j'3anij a.a.il. mapî ^aa-uwii'i rinviwunflsnn'aawsifiauwiunn'sa-aiaiaj'ilan

Sin5nfjeiTumsj waimn îFmsJtNa'U'ija-jlsii.'aaiiMa'a

11.nTs^nwnfnnmilui'lJi^i'aa'aifi^^nTa (Project Feasibility Study)

wsmamii'i'uvmmii.i'usna 1 MW @asasnantfî -ariTS 25 tl IfiaSisasnfnfluyj'u

8.33 il wapiauuviuflijifevis (NPV) 9,938,762.10 unvi uasafinwawamwu 11.27 -̂alfî riTa

gsafn^tnEiiWifitniiini IiamQ'ms'W'u'Mvhfmtrmeii 1u|'iJuuua'usi Mfea w'snnnTsfintn

fmiiiil'uliJ'llSFmiiiil'uM n̂'unTs^nm'un'î 'uan'annfi isuu^nmiasflQnsjfwt&inn'Ifi's-sfm ^nH

inw(nin?i1yufnni^nn?siiJiJniwiJ^8'uii,ai!iiB'ufQ5nn-3wS(nii,Eiswnniai'ifiwS(nl'vJvtnf-33jQa

an^wsi'Wfiati'l̂ 'innsfcnSwS^vJvl'i whi fmsifau Hauw'awfivn'SnTsin'B î's ijainnifin @Jnmifi'u

Wvi-ifnwniualii mwiifnisi&Maviavdilia-a @wni'MFiiia'Ufifia'ua'u

12.nn^Qifi'sns'Wpmajaa'ul.vn

1. fTscinisiEifiiJ / mnnumsj

18

nisumsj'ij'u5%

niftSmum!10%

ii'flnwai'iaiMVi'u

11.27

10.27

8.75

wawauuvimi'uiwavis

9,938,762.10UHV1

2,158,104.74inn

-9,352,225.39UIVl



2. f1/35Ulan!jMfif1fi'3

13. fmSeifsmaj'ibsuj'uwa

uinifl'MfmPflfmjJiKis'ihsiJhjwa

1.ansjTsfimlilpî Tifia'u^fi^njiwantsjvi'uwanii îsiin îf'U'inntsij'u^a'jaEnS

l̂ adn^tna êi naamiEn<a'inmhEm'uviinErcwN anvi mi'Mnfb'Ufjijfnfi amsnvin^ îî viT'fi mu

mvniitianti uasnisjilnlii

2.SvuJQEJ'j-i'u/yiJ^siS'uaais miMTosia'ijiflfmaj uasiisSnTa'Llisi.a'uwarni

3. vnnlpinfm"! Swan'ssviul'uwTusu inaajTi'wl'ai,n?iaauuasa''api3j uau

19

making

nTOJaeia-s5%

nisSaflSM 10%

3. nionVicimJ/m

making

iiasnaifefia^5%

maiin'U'M'uwjjmi10%

uastnai îa^a'a 10%

IRR

11.27

9.83

8.04

IRR

am'snpjfi^a'uuvi'u

11.27

8.51

5.06

NPV
wa amwm,lwl ivis

9,938,762.10UTM

-1,332.562.17

-14,956,886.32

NPV

wainamii/i'uu'ulJiavif

9,938,762.10U1VI

-11,470,273.32

-35,232,308.63



14. wawflifmssUiTu

1)Public Power Plant (BiomassH'WBifl'umju'uumrailn wiflrinaswafn

1 MW iwnn îNwijnvia^^nwviCTuviiiKinnfijjQflfl'aS'iJisSviB/in'wwntiwa'̂ 'an'u'l'vJvinvimS'ui.n^ii'u ma

fkiaijjifiTwsr̂ nnmTwwiiiflitiviaflflnsjfn'w mra?^FmiiOT;rvrunufis:nniiSjhuhsjfmmmiB'u

n K)fiMfn'ui|jjmi aAmiwimawwnnmiihmuasaflwan^vi'u^u.Qflaai] Sfmiflurmftoiaiu

u^g^foWuiwvmJgnihiHrajftaaf'Ma'illw afwiu wunEjW'wmj'SSJWj
2) Fians'im'Mvinathsiiif'rcnn Ifi -̂anTST iisatn^svia^^TLî aijan^innnin

5.76 fhu KW/hr/yr fifi^w'uvi3j'uny'ut'uis'umpil5' n5 mjjrn?(in-5<n'uu.i^^Tui,n'Bfi?n? unnn'sinfi

ivJih viiianftTU viSwan^svi'UCTarntvia'aiviEnuasaiifn'wiia^iJt '̂BTWu uasfmnniinn Green House

Gases iinn CO2unnm'n 8,000 wu tco2e/il

3) i'HBifl'uTfl?'am?ilT5a4i'unT5'w inrinaviBflfl'nain rn?a?n^fm>j

wssvnjrmasriTsSsiitjiQuafinTai.ia'untsiin aln^uvunvirn^i.fl'UNun'l'urnwwii'i'wa'̂ 'S'i'uviCTU.vi'UTia'a

B.B.iJ. I UBnft)fni wunsnnm^m?inij'liiflH?wjnsi (Forestry Based Innovation) vhiwm

nwwnsimtiiBfl a.a.il. afn-aHWFi'nu.asijafhi.'Wjjfiailisivifi'tnw ii)u'UJininFifiil'ssEi4Mm5Vm4

?3ifnwn5iiB4 a.a.il.

4)nm{]B4fvun')'3infllvlil'iuaswJBnn7vi iflun'iifiiJf'Ufi'uuuNU'Mnu'liH'S'ttjnq

uf)slf4fl>ju'M4ii'inii{iM9uEjvisH'iEin'fX')vi34U']nlf8>ianmjuinva'9\ '3sivifl viSwanisvimil'uatJn^u-in

waOT/iTMiia-auww uasatijnvin '̂SjjnTsvia'ai.vitn'iJB'Sil̂ sivifi @uan^nnu ni?iwiJiiuiiB4n'iiw'wu'i

@wa '̂aTUVî u.vi'u i0u>J'n(jvlisfi4fllun')̂ nv')via'a4iu ilwai'w>jn']'i>jij''un4ii'nti4via skiaiynTjlM

nB4'STUBa''MStJ'5s3viSfnwuastJl5swffi @fla^mju.asu.nl'siiifijvn^inwfiajj Tnani'sann'ifn'ssqnaiia'a

,nfli,1a'un?s! n (Green House Gases) tfn1mnflflinuaufliaua'a5T!UHnimasf)2anrnFiTan
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vcun-aTUUBsnTsTlna'uiijj

3sfe4ith?vnniainmwBnniil|jiJ^TuatJ'M'uaEj 1 ifiau
viiPfntn : iiluyitltmncy/himawuiliiJia Sibsaijnnsnieh'u'bw'Li'lYjYh

SrinTtfchEJilisincmta:: 500,000.- vm

16. wihsmcu

-wibMnfunEj'd'iej'iJiisî n?] TflafmnB?'Lirm$Vifi? iJvl nu 3nn4iJMua<nmju

iQiMisn î iMmwtmuaufnttuaswn-nviTWEnn-sSTSinnei wawaeivi 1 : wuvi

ihifl'Swn^Tunn '̂invn'sWfm i<nen<iiCiuIfi'S4n')'!

-wuuari'S'uiJisjjnaj ^nn^u'Uisunnja'aiq'utntj^ntj'Lliis '̂iilua'S a.a.il. lurni

(lanaTS'Ll'SKna'URnufnfiwtnn 1)

vi

1

2

3

4

5

6

ifovmnns

wurmmbs'anns;

@wur^TuqinTS

ipnniififa^na/

Ivivln

ilia.ifl'sa-sti'utn/

Vdvhwu\

ilTa.m^a-aEJUw

U.6

@UTB.flTSli'U

nl

3-511

5-711

1-311

3-511

Oil

1-2ll

wmUan

25,000

15,000

7,500

7,500

7,500

7,500

1

3

8

8

8

4

32

11)1

iimHau

25,000

45,000

60,000

60,000

60,000

30,000

280,000




