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The two main objectives of this study are to analyze the feasibility of biomass power 

of Se-bok River Project and to determine the efficiency price of electricity generated from this 

project. In the analysis of the project feasibility, cost and benefit will be sorted out. Cost and 

benefit within project life will be estimated md transformed fmancial value to be economic value. 

Then these data will be put in table of economic cash flow of the project in the social decrernental 

rate of 5 percent in order to analyze Net Present Value, Rate of BenefiKost and Internal Return 

Rate respectivcly. 

Following the above-mentioned method, Net Present Value (NPV) is equal to 

1,926,240,644 Baht, Rate of BenefitlCost (R/C) is equal to 2.53 and Internal Return Rate is equal 

to 42.46 percent. It can be concluded that this project has economic viability md is vaiuable to 

capitalize. Besides, economic sensitivity of the project is analyzed in case that capitd, benefit and 

social decrernental rate change. It can be found that the project has economic feasibility and value 

to capitalize in each cases. 

As for the determination of efficiency price of electricity, the study reveals that by 

employing Minimum Average Incremental Cost (AIC), electricity price is equal to 1.41 

Bahttkilowatt-hour, whle electricity selIing price of the project is equd to 2.52 Baht/kjlowart- 

hour. This implies that pricing of biomass power plant is higher than the optimal price, In which 

it would cause a social welfare be in a sub-optimal level. 
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: SRTP ) ~ o ~ ~ ~ 1 i d ? u n l ~ ~ u e r ~ a i u w ~ ~ ~ 1 w n 1 ~ ~ 1 ~ ~ ~ n ~ ~ ~ ~ ~ n ~ ~ w o u ~ ~ ~  ~ T I ~ P ~ ? % ~ R P ~ O S  

5qnr~fwil~pCh ~ n r i ~ n d 1 ~ b 6 r i ~ ~ n r i 1 ~ u w ~ i ~ ~ a 1 1 1 ~ ~ 0 1 ~ ~ 0 ~ ~ ~ n % j  61oiw1Ju k n u  
A 

~ u $ s i i n ~ ~ u n o ~ o s ~ ~ u ~ ~ d ~ ~ i n n i ' i ~ ~ ~ n $ ~ ~ p d ~ ~ ~ ~ a z ~ ~ i i  ya61 loo mntuiudi i i ; ior  
9 ,  

1~8anu~doumsu7'%nn~~n1d"onwds~ d ~ u i ~ ~ u ~ i ~ ~ n ~ ~ ? n ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ n u ~ ~ ~ ~ ~  
4 d =I' aYd n ~ i u w o I s I u s ~ ~ u ~ R " 1 1 ~ ~ ~ ~ ~ n ~ i q ~ n i i  loo inn i d ~ ~ 1 9 ~ : 6 8 ~  110 uin Pi-~lm~wuuuudu 

A 2  J 
m s a m ~ a u n n a n o 1 o G i i ~ u ~ n 1 i d o 9 ~ ~ f i ~ o ~ s o n o u 1 n 1 ~ ~ o " ~ w d ~ ~ u  n'?unlwuuu 

10 UIM ~ ~ i ~ ~ d ~ ~ n d a ~ 1 ~ ~ ~ ~ ~ ~ n a ~ ~ 1 ~ o l o v 0 ~ a r ' ~ n ~ ~ d ~ n ~ ~ ~ 1 ~ d ~ ~ ~ i l ~ ~  iiaz~fiud3~4 

r~~aulXfl"urns#k~ronoerfi1~p1?1nn Il'lniiwn:il~mGu~#lo h $ o  du him:u?n~s y a h  
4 - 9  

i lo uln ~ ~ ~ n u o ~ l ~ ~ l 3 ~ n n l u 5 n w u ~ d w ~ ~ w f d ' 1  ldm~~unola~vi1fiu3u&i~m~v?n~ry aril 
* o r  

loo mn ~ ~ ~ n u r n u ~ r n u 3 n n ~ ~ l ~ u p 1 ~ ~ ~ 0 ~ ~ ~  r ~ f i d ~ A n d i ~ d ~ s f i u o ~ Q o u a :  lo  tYwiS~an 

vo~tY~nuf 4ruiin"uf ouaz lo nf oni1a5nu'vrr n a ~ ~ w o l a ~ w n i s u ~ 1 n ~ ~ u R i i i a ~ ' ~ ~ n ~ ~  
B ~ i u ~ u n u . r ~ ~ o . r ~ ~ i ~ ~ I u o u ~ ~ ~  (1 3) ~ n ' d i n h n ~ i u w I ~ ~ u n ~ ~ ' i l ~ ~ n n ~ ~ d % ; ~ ~ ~ u a u ~ ~ ~ l ~ ~ l a  

luilil.pliuodfuuar 10 

msatquluTnrtmrfiu~n 8n"om~~~~umsui~nndu~i~~a:u3n15di4q &hnu 

n 3 r s r ~ n ' u ? ~ n n ~ u ~ s ~ ~ u ! d p 1 ~ ~ 5 1 n ~ ~ o u 1 n ~  ~ d i u  ~ur?uw?ownds:~urPdd~~f i~~3~n i~~o~  

i g B ~ o : i i w n ~ ~ ~ i i m m s ~ ~ t f i o ~ w " x I n ~ ~ ~ ~ ~ n ~ ~ u o u ~ n ~ ~ d ~ ~ ~ i ~ ~ ~ u ~ ~ ~ ~ ~ u % I ~ f i ~ ~ ~ ~ ~ 9 ~ ~  74 

J 
n ~ ~ ~ a n c l k i ? u < n 5 1 ~ 8 ~ n % 1 ~ 1 ~ w ~ ' u ~ d  O I ~ ~ ~ I ' ~ L ~ U P I L ~ ~ ~ ~ ~ ~ U W O ~ O ~ O ~ ~ ~ ~ I ~ J ~ ~ ~ I J ~ ~ ~ S I ~ ~ U  

~ ~ ~ ~ U ~ ~ ~ ~ ~ ~ ~ ~ I P J W Q ~ O ~ O ~ I ~ U ~ ~ ~ ~ ~ U O U I ~ ~  

2.1.7.2 ~ P I ~ A ~ ~ ~ P J % O ~ I ~ V O ~ X ~ ~ ~ U  (Social opportunity cost rate : SOCR) ;a<m51 

~ ~ a ~ U l l M U 9 2 f l m 5 f i 4 ~ P d H l d 2 ~ i d ~  (Marginal Project) 1~rnnmn%Ll ~ f l t ~ s v ~ ~ i w f f u r l ~ u f !  

n ' ~ i ~ o ' ~ n i i ~ n ~ u o . r d ~ n ~ n ~ ~ ~ ~ ' ~ d ~ ~ ~ ~ d ~ ~ n " ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ s r " ~ $ ~ ~  i;uu?nliun'n 

ifugiumsnqvijdiT knuniodsrmmud.r7 iin3iruinrod01n'R ?lidu~wotiunaiatioani~ 

~ & o c n u l u l i a n u ~ d l u n i ~ i ~ ' ~ ~ i n ~ i a z n i n l o n ~  kh o ~ ~ d i ~ a ~ l j i ~ o i n f ~ v l u i ~ ~ ~ ~ u ~ ~ ~  
d u o ~ k n u u i l ~ l w ~ n r ~ m ~ b ~ 1 ~ ~ 5 ' ~ r i 0 u 1 n " ~ ~ u p u ~ i ~ ~ ~ ~ 0 ~ i ~ ~ u ~ ~ 1 d ~  i u d ~ m n ~ ~ n m l i  

niuim~iiolmsiroin~Gw Y el14 
w 

~onruriouo~ri1ninu1fi~~pd~da9~u~u~~5~fli'd~~~~ 

1w"ui.'uldo1n'inr~n15~5od~5%~ h l q n l r  l ~ l i w  ~ o n n n t ~ u \ f ~ ' a u i i u d  ciouo:~bubt.m3rd 
d4d d u  l a  

Y Y 

1~~m5i~nmaunnunaM~w1uvmzEu ~ d o i o o ~ ~ ~ ~ a a e u ~ ~ ~ u ~ ~ n i ~ ~ n ~ ~ ~ i ~  MUFI~LRBI fid 
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2.1.8 ~ i n 1 s ~ a z 5 m r ~ Z n a f i  

T R ~ J ~ , ~ ~ ~ ~ Q : ~ D J ' ~ $ W ~ " ~ ~ ~ I ~ J ~ I ~ ~  lumsatqu m&odm~u&~nnru~ni~maoR 

e~yhrtms ~iu~un~wu~nm4e~obo1rwiinun:wna~m (6up?ui~n:wad~zTum$ 44; 
nli~u~tanei1sriu~i~1~~1~0~0~~1~1~3~1n'u1# ~ G M ~ ~ ~ ~ ~ ~ ~ I ~ I ~ ~ o ~ ~ o ~ u ~ ~ T w ~ w L L ~ :  
wnwn'muo~~u9;l~in~'~13n~~~~iaz~Gwx11if;1 i W d o $ N Y l ~ v i y a r i ~ ~ y ~ ~ ~ n : p J , a ~ ~ ~ a d ~ ~ ~ u ~ 6 ~ i  

~ i l u ~ w i ~ o u i ~ ~  ~ i ~ i i 1 4 i i i ~ ~ n i ~ ~ ~ r n ~ ~ a : w n w ~ m  m a ~ i ~ o ~ ~ l ! u n Y  &fit 2 h:~nn go 

(1) 51Fllil TJ@U (Current or Nominal Prices) L ~ U ~ ~ ~ ~ ~ ~ O U ~ U I U ~ ~ W L L ~ Z I ~ ~ U ~  1171 

d u  e r p r  U ~u~.rudod:duolr oi~nanlhimi3opliuld1~1ia $1~15 1 r n ' e : ~ o . r w u i n r d ~ 6 1 ~ 1 ~ ~ 1 ~ o ~ 1 7 1 ~  

ilozaiim$uou~~na~0i10~1d5'~1a1~1 

(2) ~ i m n a d  (canstant or Real Prices) ~ ~ ~ ~ ~ r n ~ t ~ i ~ i i ~ ~ a o ~ o ~ ~ ~ n ~ ~ n ~ ~ ~ ~ a ~ ~ ~ u  
r p l *  n rnd~ i i t~udod~~ lw  O! r n y ~ ~ n n : ~ ~ d o n l h i r n ~ ~ ~ ~ ~ a ~ ~ d ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w w " ~ ~ ~ u ~ ~ i u  

(qnilm, zsso : 1 1) 

dl w 2 2 0  inniuknsann ~ s o o ~ 3 l ~ o n ~ u u n u 1 l n 1 ~ d 5 ' 1 1 ~ a i 1 ~ ~ ~ ~ 1 ~ a ~ ' ~ a d f ~ ~ ~ 1 % 6 i  

mi?nluouimr9uy n s i ~ ~ o ~ i p d  m r i m s i r ~ l n r . r n ~ r o z d u n ~ ~ ~ ~ R ~ n ~ f u 4 i ~ u y u u o ~ ~ u y u  

(cost of capital) ~ W I U T * O ~ I H U ~ I ~ $ ; I ~ ~ U  z I J T ~ L ~ ~ T I  GI 
(1) & I ~ ~ ~ ? U I I F I C ~ R I R  (Nominal Discount Rae) L ~ U G ~ ~ ~ I ~ R ~ R ~ & ~ G M I ~ ~ O ~ E ~ U  

v 

o i  iwsizu7~1fiCm~inon1!trnn7~ 

(2) 6 m 3 1 ~ o n d u d 1 ~ d 9 3 ~  (Real Discount Rate) i g u ~ n ~ 1 j i ~ l n ~ d d 5 ~ m ~ n ~ u i ~ o  
cl Y 4  0 

~ ~ ~ E ~ ~ s I ~ ~ ~ w M A A ~ B ~ ~ ~ ~ M ~ ~ R I I o I ~  

r = U + R )  - 1  
(I + Fe) 
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2.1.9 r r r i n r n s w ' o ~ s o n ~ u y w ~ ~ a ~ ~ ~ ~ m ~ ~ l ~ ~ ~ u m i ~ ~ ~ ~ % ~ ~ ~ ~  
d 9 -  

&uiuqum.ri~~u~Ao~~el5:n~u&au n~u~u~~~u~u~e .m~un i59 ,4~1~"wu in~n i~p1~~~  
u i 

~bu $ ~ u  ilr-lmu yu iiil-inqn'u n~wuin~mri~$~ilnfo~i1d1~uw~~LdonouLwow~a1fiw 

wawa"m%w*n"dr~r~~~~~ u n r k  ~~unisds~~nwfiudiaTou (transfer payments) L ~ U  41filiG ii 

mon& iila:di~daunm 

d?uwrtmouii~uwi.raa5~~ii~0:7&~~fi i i u n ~ i ~ ~ e u ~ r n r d w ~ n ~ ~ a i n ~ n r ~ m r u n i ~ u  

n u m s d ~ ~ ~ ~ ~ s ' w n d o ~ ~ ~ f l n i ~ ~ a " ~ 1 n ~ ~ ~ 1 ~ ~ 0 ~ 1 b ~ w u ~ 0 9 ~ $ 1 ~ ~ f l 1 ~  ibu nulhinfianiffuimz 

G M Q ~ W Y U  

A d w'Io ~mrnllr Gns'rnw.7 ~ ~ ~ d u s 1 m ~ n ~ ~ a u ~ ~ ~ 1 ~ ~ ~ ~ ~ i i 0 ~ ~ p l " ~ 3 ~ ~ ~ ~ ~ i ~ ~ 1 f i ~ ~ 1 4  LLW 
A m  2 

~ ~ n ~ l ~ ~ ~ ~ ~ i w ' o i ~ ~ ~ ~ o w a ~ ~ p ~ ~ ~ m p d ~ ~ n ~ ~ u ~ i n ~ n ~ ~ f i ~ ~  nrndsr~n~rnw6aiolfiu~1n1 

~ ~ ~ ~ ~ ~ d ~ n ' l l l ~ : ~ ~ f i 1 5 1 U ~ ~ l ~ ~ ~ f l l ~ i b ~ ~ 9 ~ u ' ~ ~ % ~ ~ ~ d  ~' i~k8~flml91 (shadow price) 1~ 

mrl~nlu~di~uud~q , wansznuunn (externality) ~ ~ u w n n ~ ~ n ~ ~ ~ n ' a a i n ~ n n w ~ ~ i u  $qlild 
9 -  d I c y . 4  Uwnmnsnywo iinzmsijzi~uliiu$ufInn (customer surplus) T R I I I R W ~ ~ ~ ~ ~ P ~ I ~ U U I C ~ I H ~ ~ ~  

s~marnnddiulf in"u~~~~ni~ ~4iuIns~mmrn~#1~$11~1'imq~ msilnw ouu n:ww i h i u  
e or k~urdos~n~~la~~u'niilou a ~ ~ o . r ~ m s d ~ u n n 1 n ~ ~ n 1 5 ~ a ~ ~ 1 X 1 f l ~ 5 ~ n 1 ' ~ 1 ~  

~flsvg iionioslml~l (shadow price) ~ 1 ~ 1 5 0 6 ~ ~ n m 5 d ~ ~ ~ 1 ~ 1 ~ 0 n ~ d u 4 1 u n l 3  i q i ~ ? d d  

I. ~ I U ~ I % ~ U ~ ~ U  (Transfer Payments) 

m"o ~ I I ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ " ~ ~ I ~ I ~ ~ ~ ' W U I ~ J # ~ ~ W ' O ? ~ I L A ~ ~ ~ % J ~ ~ W H ~ ~ I ~ ~ ~ " F ~  
szuut~rusn'a ~ d u ~ ~ i u ~ n ~ s l s u ~ d ~ u p d ~ ~ ~ i ~ ~ u  ~ t ~ ~ ; ~ o ~ i i u r i i l ~ d ~ u v ~ ~ ~ ~ ~ ~ ~ i ~ l ~ d ~ ~ ~  
4 

-x~lsi:rim.ril~.r~~Z~ YnYuri 
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1.1 Aim; ( T ~ x )  r i i r n ~ ~ l n s ~ n 1 5 d 1 ~ l X ~ ~ r i ~ ~ ~ ~ i a  Yiiio:dulu~d 

~ J T I I ~ F I , ~  dun~&?uln' 11'iom21ms8ou tiurniimrii rn4iiu&iiihd~nl#fi"L1~n~~n15 
plri a w?orniio"u%nilrnu d ~ d u i ~ u t s i u d ~ u ~ s u o i n ~ ~ ~ ~ n u a ~ ~ ~ ~ p ~ l n ~ ~ ~ ~ ~ ? n ] ~ % " ~ i  MI;BI~UL~U.I 

d 9 4  
m ~ l s u m . r ~ ~ j n ? p ~ i i ~ ~ ~ 1 ~ ~ d a u ~ ~ e r a ~ v " ~ ~ ~ ~ n ~ ~ ~ 4 ~ ~ w ~ 1 n ~ ~ ~ 1 ~ 0 ~ ~ ~ ~ ~ ~ n ~ ~ n 1 ~  

1.2 di~ir:nd ( ~ e b t  Sewice) F ~ I ~ ~ ~ ~ N ~ L ~ U S I U ~ ~ T D U ~ ~ ~ L ~ W  

B 
nu.ruotInswis ~ d o ~ n r ~ m ~ ~ ~ ? ~ ~ u ~ ~ 1 1 0 ~ ~ u ~ ~ n ~ ~ ~ ~ ~ n 1 ~ ~ i ~ ~ w d ~ u ~ u & ~ d 1 ~ a ~ w ~ f i ~ d e r  

J . r ~ ~ u r n s ~ u ~ ~ i ~ ~ r n ~ ~ i ~ ~ ~ d ~ ~ n ~ ~ a ~ ~ ~ ~ ~ ~ a p v " ~ ~ ~ ~ ~ n i ~ ~ ~ ' ~ ~ w u ~ n ~ i ~ t w * ~ ~ ~ ~ ~ i ~ i ~ ~ ~  

1.3 iiLdousim (Depreciation) ~ i l l i I D ~ ~ l m l ~ ~ ~ i ~ n i 9 ~ 1 1 ~ 1 ~ 9 5 1 u d i u  

1ui2rnd~i~Eim'nri11+i1~03q T n u w i . r r n ~ ~ ? u ~ r n r n ~ ~ q ~ ! ~ ~ ~ ~ i ~ ~  nmu3 ~~wudo: 
4 -  =# s e  0 n . r ~ y ~ ~ u i i n v m ~ ~ ~ p l " ~ ~ d ~ 1 4 d ~ ~ 1 ~ ~ a a ~ ~ ~ n ~ ~ ~ ~ ? ~  s : ~ u r n r 3 ~ n n ~ ~ w i c ~ f i ~ $ i ~ n ~ o ~ ~  u 

rau~i~AousimI i lu~~1+i~u6u~q~n~qn1~ ~194d1udr E ~ M ~ D ~ D ~ ~ I ~ J S ~  ri~luoyq~m 

~ i f i ~ l ~ w ~ u a c d ~ % ~ d ~ e r ~ o u n i ~ i ~ ~ ~ u ~ ~ u ~ n ~ a u  
d 4  1 

2. n"ur?u9u (Sunk Cost) 8 0  ~ u Y ] u T ~ ~ ~ ~ P ~ u u I u o ~ R  i I ~ ~ ~ f l l 3 d l ~ l 1 ~ f i I l  

T n r . r r n ~ n ~ y u ~ n ~ ~ p d ~ ~ ~ i 7 ~  R Y ~ ~ ~ o ~ b q i 4 i u ~ i i u a G o 4 f i ' ~ l n s 1 n 1 ~  idu u ? ~ a u &  
, a  4' dA 

lntmtnr uil~lurnrrion3~~0"u~~a*a iudaui~win0h~smrlnuinnuuntlm~dim~oc$firZuui 

~ + ~ ~ u ~ u ~ n s ~ r n s ~ r n i ; ~ u  i i ~ + i ~ u d ~ u i ~ ~ ~ i i o i i i u ~ ~ l ~ L t a ~ u o ~ w  (a~uqu~uo~m)~t  ~i 
d l ~ l ~ . a ' ~ l ~ 2 ~ ~ l ~ ~ d l ~ ~ ~ 1 ~ l 9 ? 6 ~ ' ~ 1 ~ w " b ~ 4 ~ ~ l ~ ~ 1 ~ ~ ~ ~ ~ l ~ ~ ~  

3. pi~~&iiu~!rild~unn (impacit cost) n " o n ' i ~ ~ d i u ~ ~ i o i o x ~ o ~ ~ ~ u ~ w ~ ~ u ~ u  

yJuo-rijunn ibu m~l#~ ' i la&m~ w i i ~ d i o ~ ~ ~ ~ a ~ ~ a z ! x i # o ~ d o  Y i i ~ r i  i~~~.nu'luni717au ~ W U  
B 

1 ! 

UD.IPIULOP I I I I :L~~O~~OUO~~Y?A;QU ~~ubiU ~ ~ 1 ~ m ~ f j 6 ~ ~ 1 : ~ ~ 1 ~ ~ f l a ~ ~ n " ~ ~ i ' l 4 d 1 0 k a u d  : 1 
! 

o r i ~ ~ i i u i ~ ~ u t 4 i l ~ k ; 3 U  

4. ~ ~ ~ ~ U ~ ~ ~ ~ Y ~ ~ O ~ ~ J O U T I ~ I ~ W ' ~ I U ~ ~ I ~ ~ ~ B P I I U # I % I L I ~ W ~ ~  i iubii~%~ 

n u m l d i a u w & u u u  (Trade goods) WUIU$.I aufi~dl~u1~14dm~~?e,er~w~1n~nfdfii5 

~ ~ X ~ i j ~ a I ~ u ~ r t i o q a ~ i s Q i ~ z G u  1 g u 8 u ~ 1 d r j 1 ~ $ 1 n ? o d ~ 0 ~ f i ~ # ~ ? ~ ~  n~oiiuiildmuiro 

wn~~wun"u?i ~ r ~ o i i u ~ 1 ~ ~ 1 ~ ~ 1 w ~ ~ d d 0 0 n d ~ ~ ~ ~ n ~ ~ m 7 ~ 1 ~ 1 1 1 ' ~ 1 1 ~ ~ 9 ~ ~ u ~ a i 1 ~ p f " f l 1 b w ' ~ u i  

g a m ~ n s s u o ~ ' t u ~ : ~ u ~ ~ ~ u ~ : a , ~  J - r i i ~ ~ ~ d ~ ~ u i u h u ~ ~ a u 1 $ ~ ~ ~ ~ d u ~ ~ ~ ~ n i ~ d ~ ~ l d ~ ~ i f ~ 0  

~ d o n n ~  F.O.B.(Free on Board) ~ ~ ~ ~ n ~ i ~ u ~ ~ n i ~ ~ ~ i ~ ~ p d f l ~ ~ ~ w n  1un~~d~fiu~un'id.reon 

n ~ ~ i i u n " 1 o 1 o o ~ ~ n d a o 0 n ~ ~ ~ c i 1 ~ f l a ~ n n 1 r ~ ~ ~ 1 ~ f i t ~ w ~ ~ ~ ~ % " ~  ti?urn~P~uimsmrgn~yu 
sr dry si?u6~~aua~lnnsrn~8pdq I I ~ P ~ ~ I ~ ~ u ~ ~ u ~ I J I I Y ~ ~ ~ o  idon~u~urnl wfifl1uds:1~~i~9ndi 

DPU
DPU



5 in? C.I.F.(Cost Insurance and Freight) ~ ~ I ~ ~ M U ~ ~ ~ ~ I ~ ' U O I ~ ~ ~ ~ ~ % I O L ~ ~ U ( B ~ ~ ~  Prices) 6h 
d e  Y A: 4 

~ ~ U ~ ~ ~ L . ~ M ~ O T ~ ~ ~ ~ ~ ~ ~ ~ ( I I ~ U R ~ W F ~ O " U I U ~ ~ " ~ % J I ~  wI~utlnA'~~&rnrdi i  n"s C.1.F.rm:: 
pl 

msriqoon R'os~m F.O.B. rmGu 3 1 m n a m u o ~ p n d ~ ~ d ~ 9 ~ a u p i ~ ~ ~ a i 9 ~ 1 ~ ~ ~ 1 n 1 5 ~ ~ ~ ~ ~ u  

~ s : 1 w a ~ ~ n i ~ a d ~ ~ v s ~ ' 1 ~ ~ ~ f i i ~ f i " I l ~ ~ n i ~ a i ~ 0 ~ n ~ 1 a ~ 4 1 ~ ~ v " i  ~adl&i;n"n simwiw?a'orimm~ 

~ig~i ~1ln1q1umr?1n51zn"%~5~n74 

5 .  ~ ~ J ~ ~ ~ I ~ ~ U ~ ~ ~ P R I ~ O U ~ ~ ~ I I U ~ I ~ ~ ~ ~ ~ ~ ~ ~ D ~ ~ U ~ " ~ U I I R U ~ ~ ~ ~ ~ U K ~ ~ ? D  

u ~ r n s ~ ~ o u i u u " ~ u ~ ~ ~ l u ~ ~ o i 1 ~  rmae n"o i irrAi~' iou~rns~ku~'un1~~a'w1~ 

d~:mndiniinm C.I.F. adq~ni7rini F.O.B. n?onunniuq Qrnsunmii~ts1n?~~-tnEi7u 

(Impart ~ms)  Tmh ~rnrdtq 19uiY-u i u u ~ i 1 m ~ u 3 r n ~ ~ ~ ~ u ~ u r u " i u ~ ~ ~ u ~ $ ;  

inaid ~ ~ T ~ ~ ~ I ~ ~ z ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ P I I P J ~ ~ o ~ o v I u ~ ~ % J ~ I R u ~ ~  (NO Tradable) t d ~ q ~ i n f i ~ : i i  

uuialwojlnmo~n: ( B U I ~ ~ )  L ~ U  YhqGv 61 MIIU I S U ~ U  ~ ~ T ~ U ~ ~ Y D I L A I U I I ~ T X I " ~ ~ T S O E  

mu1rn~~~luds~1~$11~~~ni~fifiI1fi~sw"i~G~ ~~daimd.roono: ~ I ~ ~ I # u ~ M ~ I ~ H ~ ~ I P ~  

dgd w d~:inn u o n ~ l n u n u ~ o l ~ o ~ 6 ~ ~ ~ ~ ~ 1 ~ ~ ~ l ~ ~ u ~ i ~  (Highly Perishable) diw?nfininllPl~ln:$iw 

~$u{u (t$~$, 2547 : 29) 

2.1.11 Conversion Factor : CF 

r n r ~ ~ n ~ i ~ ~ l n ~ a n , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  l u n ~ ~ ~ n 1 r ? m n e i ~ r 4 o ~ ~ i u a ~ ~ i $ 1 1 ~ ~ ~ ~ ~ ~  
J A biu?uuin ~ l~~~~u~arn~uni r~1uaw%11n91u n't iunic1~on~nnlawu99104ni~~~n~i~w' n'o 

m ~ ~ ~ d n ~ r l a d ~ m ~ m ~ ~ u ~ ~ ~ ~ ~ ~ a ~ ~ n ~ ~ ~ ~ ~ ~ S ~ ~ ' I ~ ~ 9 ~ ~ a ~ ~ d n ~ h ~  (conversion factor : CF) 
4 

uo.rurin:iiuFi~b~a3~?fii3 (market distortions) liar 

5:~uiunnuu~nrii~~:n~id traded goods 1 1 ~  n~n-eaded gwds ~ ~ ~ U ~ S ? I ( I ~ ~ L ~ I ~ ~ ~ ~ ) I S  

r n s m n r ~ ~ o ~ n u r n ~ i ~ d f i 9 y ~ d i ~ i ~ n ? f  flu (financial account) mduy aFi?rna6crs~~;~ 

(economic account) &i$ui8nlr8ntfi?nunziiu~1#oi1~~iwiYsn1u (pun?55ru, 2546 : 27) 

msidnsy an'lrntm9~u~w"b~w~a~13119bff~%1~6 (Conversion Factor : CF) 

irfisdu 2 dsanvl m"o 

1. $9 lb l h~F / l l ~  w IL (Specific Conversion Factor : SCF) YEN Z ~ f ? l ~ ? ~ f l ? t l l ~ ~ u ' f l  

~ ~ r ~ a n d c  mlnsori~u?mIioifi ( ~ l r : i i w <  2542 : 304) 
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C F ~  = ~1w1~1s~as~ji insln~8uXi i 

~iniw7~nisl?tsslesi?wh i 

w7a %ininis~a-b~lqfio - - .j1n1n19n1sGun?a~1n1ma1n x CF 

2. 6 t d a s d i k d  J (General Conversion Factor : GCF) ~ f l u h ~ ~ d n ~ d - ~ ~ ~ ~ u v m  

n i u i j u ~ i l ~ n r u 3 m ~ n ~ x I 1 ~ n ~ u ~ d ~  ibu n~uiiuXiu77nn JuX~v]u i?u&ifunnlr rnr 

n'o~h-r uuffs im:njuYdd~ 

2.1.12 M ~ ~ ~ ~ ~ C M ~ ~ ~ ~ ~ ~ Z ~ ~ U T ~ ~ ~ ~ I ~ I I ' L ~ E ~ ~ ~ ~ " I I ~ I ' U O ~ L ~ ~ ~ I  
(1) yadiilsgljuqw7 (Net Present Value W?Q NPV) : &I Hi7S2UU09WRROUAiTlU 

d.ad 2 q ~ i d & d i u n ' ~ u o ~ ~ ? m a A  r n r ? m ~ 1 : n ~ s u ~ 9 u r n r d ~ : ~ i u . ; i ~ ~ n ~ ~ n i ~ d 4 1 ~ ~ ~ " ~ ~ ~ ~ 1 ~ ~  a r  
)I 

lN'wanau~mu#j~ii~?o"tli yn i i0op~uirqnPaiw~~~~uaf i ld~~~1nq~1~~01nl i  

" (B ,  -C,) N P V = ~  
(I + r)' 

T R U ~  n k $1u?u~~?ooiyua~hf i f9n1~  

st ~nd5:1u~iilucil$ t 

c' Wo riurlulu%i t 
r 80 $ns~aiawnn$rnuIzaro~u 

4 4 4  
t ;0 3~091n59fll~ A Q ~ W  1,2,3, ... n 

n r i n m a t s i m r w ' o ~ r ~ ~ ~ ~ ~ ~ n ~ ~ ~ l w " w a w ~ ~ l ~ ~ ~ ~ w ~ ~ r i ~ ~ ' ~ n ~ ~ ~ ~ ~ u ~ ~ ~ ~ ~ i ~ u  

~ n r s r n s ~ i i ~ a ~ i i l o ~ ~ u ~ n 5 ~ ~ ~ ~ ~  iriiu7oni1gu$w'ie NPV > o 
I 

(2)  ~ m ~ ~ w ~ w o ~ l s a n l d c i ~ i i I $ d i u  (Benefit-Cost Rario M ~ F I  BRC) : 18~$~153d71.1 
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BRC = 
2 (1 +-r y 
n I- 

l n u i  n iio i ~ u ~ u P ~ ~ ~ o i y v o s l n r s n ~ ~  

B' ~ad5='i~rl(G1~3d t 

ct n"o Aurlutwi3ii t 

r #o h r ~ g i a u a ~ d ~ ~ u ~ ~ t w  
P d d  

t ~ ~ 0 9 ~ ~ ' i ~ f l l f  FlfIdVl 1 ,2 ,3 ,  ... n 
d 4  1 nn"n~nmGMdfi~~a"n~ulo~~~uooJ5"FI'bn~~ni~~o 'Inr~nlswslnl BRC W? 0i5fi'ixbu 

uoswadr~Tu&~t;u~u%~~nnd~ 1.00 ~ ' i o  BRC Ratio > 1 W 

(3) ~ N ~ I H ~ R O Y ~ L W P ~ " U D S ~ R ~ ~ ~ I ~  (Internal Rate of Return H?O IRR) : 50 < ~ 5 1  

d7u n ~ d * i i ~ + ?  NPV i d i ~ ~ i i i i ~ ~ u i  nlui~o/iiu?tll?&~~nq6il~iD!dd 
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(4) i T I ! i ~ m ~ : h ? l l J ~ 3  (Sensitivity Analysis) : nd0 f l l 5 f i l ~ ~ ~ $ 3 L 1 d ~ ~ f i ~ f i n 5 : ~ 1 ' ~ 1  
4 1 4  dona1ul3uoa NPV wio IRR U I ~ ~ ~ R  THUIQWIZG~LL~~$O:~ I I#  NPV U ~ A R I U  

4 -  K ~ 1 s 3 ~ n s 1 ~ ~ ~ ~ a ~ x l ~ a ~ ~ ~ d ~ ~ ~ u ~ s d " ~ w " 0 i i ~ ~ 1 ~ ~ ~ a ~ 1 ~ ~ ~ 6 ~ ~ 0 ~ ~ ~ i ~ ~ d ~ ~ ~ ~ ~ d a ~ l ~ ~ a 1 1 d ~ ~ ~ ~ ~ u ' 0 ~  
¶I Y 

ds~nu&~!da:'~~~aii simwawb diuirurnsimrjw Piirttyu irnzn'illobmswfin fliKiTfino- 

nnrrouii~ilhuds~nd~d~d~uu~~daqlfl~ia*a r~ijnanrznodo NPV wqo IRR D ~ M ! T  44m5 

W R ~ B U ~ ? I ~ ' ~ ? V B ~ T ~ S ~ ~ ~ ~ ~ C U X I I ~ ~ ' U O ~ ~ ~ L L W ~ ~ I U  n'o ? % I . i ~ i l  Switching Value Tflu 
4d ~ s m s n n a o u ~ ~ ~ : o - o i u i ~ ~ a ~ ~ d ~ a ~ 1 ~ ~ ~ ~ 1 s l ~ u u ~ 1 e ] ~ ~ 1 d % ~ ~ n ~ 0 ~ ~ ~ ~  f~u86nrdms&no 

s uouiulfflurr~u Alqn .rta~mo3nnrun'inti11n~9Ri~~nstdn"le,1fl6u4HM"9 (NPV, BRC, I RR) 

M V 4  

r n s n ~ ~ o u ~ w u l a T ~ u n ~ ~ ~ i h i  switchng Value G ~ ~ U ~ R P I B U  2 n5ol ~.r; 

(1) Switch Value of Benefit (SVB) &I i l l ~ 6 l u ~ r u n i ~ l w n ~ l 0 ~ 1 6 ~ ~ a ~ ~ t 9 ~ & % ~ 1 n  

tiqnuvi~f~uordil n ' iuaoh~~~u 

SVB = 
PVBcrrefit - PVcost xl00 

PVBeneJi[ 

d 
(2) Switch Value of cost (SVC) 30 m3 ~ ~ ~ U ~ N I ~ ~ ~ U ~ U I E L ~ R I ~ ~ V U Z & % J I ~ ~ ~ F I  

foaa~ni i%a $i~pdafulglmu 
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1. 2 ) 5 = ~ V l ? ~ ~ ~ l 4 6 8 5 k l ~ % I  (economic efficiency) ~ l ~ ~ d 3 ~ ~ 9 1 6 4 ~ l W p 1 1 9 1 ~ ~ ~ f f i " ~  

o - d ~ ? ~ ~ ~ r i u l l ~ ~ ~ R A ; J  ~ I ~ I ~ u ~ I ~ ~ R ~ ' ~ u ? ~ I S ~ : ~ ~ ~ ~ ~ H U ~ I X B ~ I P ~ ~ ~ ~ Y  ~ L S ~ I ~ " P I ~ U ~ U  
r W  

ri3utw"u (marginal cost) ua~m~wa9ndun'ilnJoni5IX~1?~i5 Inu$uiurlu?i~u~4uCuif80 #L I~U  
Y Y  c ; d d  A ' 2 a  ri.liiu~1~~iwc1nni~~~~3~m'i~?0n1~9do*u?~1~~~~811~~p.p~d~~eia vi.ruaol#Gin'nn~iuihla 

1 M ~ a ~ i i m s k n r s n l o m ~ I 4 w ~ w ~ i n ~ I d o e i 1 ~ ~ d ~ ~ ~ w 5 n  a ~ a ~ t ~ u w a ~ d o s ~ u u l a r ' ~ ! ~ f i " ~  

Inudlurm u o n o ~ n ~ u n u ? ~ n ~ ~ d f ~ 0 1 ~ 1 n ' ~ ~ a ~ 1 ~ 6 ~ ~ ~ ~ ~ % ) 1 p d d ~ ~ u ~ n ~ a  ~wn:(l#witfo$ 

~d?~Jrt.Turdo~idu~5"uni~~d114diu $~avii~uiuiuv)uuosn~~14~5'wu~fi~1d1pdn~~~5n 

n i o ~ ~ a ~ m % X ~ ~ ~ d ~ u a u n a i u ~ : R a n  
B 

2,  ~ W ~ ~ T E Q I U ~ ? ~ ! ~  (income distribution) O Y I ? ~ U ) ~ G U T U U I ~ ~ ~ ~ ~ ~ I H ? U L I D ~ ~ ~ ~  
r n ~ ~ o i u ~ i u ~ ~ X ~ n ~ 1 u 1 ~ u ~ ~ 1 $ ~ n ' u ~ ~ n ~ 1 ~ ~ 1 a ' a ~ ~ n 1 ~ ~ 6 ; 1  ~~a: i~u3nianiu~a 'nd~:~~%niw 

e* %J 

niam~ug6oiioioar~d~~~iz81u~!n%8~~in~fid5"fld2~ &u'kuw'a iso ld~n~~%~~iwni~~lod 
9 Illw ~ ~ 6 ~ n u l & 1 a z ~ ~ 1 u ~ ~ 8 ~ ~ ~ ~ ~ 0 ~ d 1 0 ~ 0 ~ n ~ l ~ ~ 1 a 5 ~ l w n ~ s ~ ~ u ~ 6 ~ ~ u  du mruni5un?o 

~ i n u a ~ ~ i r i ~ u i r n ~ l u b ~ 1 k i ~ q ~ w ~ ' ~ 1 n ~ u ~ n ~ a p 1 ~ ~ d ~ s 1 f i l  ~bu {i'iinulMou Cnduu 

nwiscj9u8n itazwrzAny a~uirus du&u 

Yo* 4 4 4 -  i 1 ' l n ~ ~ ~ ~ 1 n n ' o ~ ~ m u ~ ~ n ~ ~ ~ ~ ~ ~ n ~ 0 ~ 1 ~ 6 ; 1 i 1 ~ a ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ n 1 ~ n ~ ~ u n " a n u 1 r ~ u ~ ~ u ~ w o ~ a r  

- 0.4 9 

R ~ I U ! ~  ! d ~ h  tm5 1,?~17~&~~7!fld~'ufl~f 9 (administratively feasible to implement) l h $ D  

o ~ n ' o s i j ~ ~ u u r n s u ? ~ 1 5 ~ ~ ~ ~ 1 ~ ~  ~ ~ ~ 1 5 ~ ~ 1 i ; u ~ i ! I u o t i i ~ ~  ~nA6rnpls~nddunii;u~adu~'~1~1~$~ 
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amllu2tadnrimul& 4 iiu3nP~ 

~ I ~ ~ ~ ~ I ~ ~ ~ ' ~ J ~ : ~ ~ ~ ~ ~ I W M I ~ ~ W ~ P I ~ ~ " D ~ ~ O : L ~ U ~ ~ ~ I ~ L W ~ ~ ~ ~ ' R I L L ~ ~ M ~ ~ ~ ~ ~ U ~ K U R ~ ~ ~ I M " ~  

d Y o'aniinn~rnrzo~us~uYA ms~s'i.rrwU ~ ~ a z m m i ~ ~ r Q ~ n u ~ . r u  a&knld!kiiisim 

iiui1iin:ciiuin~rdijna1~1wpJ7:~u~:n*oq~1~1u~~ 4 nu~nPnthX~vriu ~ ~ r n ~ u # i ~ m -  
m ~ i u i r n s d r i i ~ u a u u a ~ ~ i i ] ~ ~ ~ ~ i ~ n " p J ~ u ~ u d a u ~ ~ u c ~ ' u o ~ d  o ~ o u i f i n i ~ n ' i o ~ n u n i i R u ~ ~  

aiaukiuifli 
w -4 n i s t i 1 w u ~ s ~ n 1 h n r i 1 ~ 1 d A i ~ o ~ ~ n ~ ~ n 1 ~  ~ ~ u o i n u ? a r n ~ ~ n . r v ~ ~ l ~ ~ l ~ ~ u n l ~  

ii1u1ol~16nri1!vlfi1~1uwa"n d;uqutdnhu&u (~verage Incremental cost W% AIC)~, 
W d  e 

(drzi?n$2542 : 237 ) ~ ~ ~ ~ w r n ~ f i ~ n u ~ ~ i n ~ ~ $ ~ n ' p I i ~ ~ u ~ w ~ u a i a u ~ w d % ~  nz$~ulwmun.r 

& ~ ~ ~ w ~ ? t l ~ F l n ' , ~ l l € l 4 f i 1 3  W S R ~ S T O R R # O ~ ~ ~ ' P I W ~ ' ~ T I ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ' ~ A % J ~ ~ ~ R  TRU AIC mUlSfI 

~ i i u ~ o l r n 1 i w n ~ w i ~ 1 k '  

Discounted incremental costs 
AIC = 

Discounted incremental production 

(capital cos t + current cos ts)t 

- - 2- f =I (1 + r)' 

2 (annual - zncremenf - output)t 

t = ~  (1 + r)t 

S W U ~  AIC n'o hrlum$uri?uAu ( w l i - 3 ~  : u ~ n  / ?In-kil 

Capital cost ffo ~ u ; u r l u l u # ~ ~ n l ~ ~ ~ q ~  !&6l6 ri1rioa~141a7 

cmntc~~t #o ~uqulunirh~u'u~1~~1~1~IJ"1~~%"n$1~ 

Annual Increment Output 

An d7u~cu'h4d~n'i~nriw (wu'qu : n'lniclri) 
n n ' ~  ~ I U ? U ~ H J Q ~ ~ ~ Y Q J ' I ~ ~ ~ ~ ~ I Z  
I- n'o o'~l~id~unn6twrnrnu 

4 - 2  
t ;D %1~9%~1%9fl1'6 R D ~ N  1,2,3,  ... n 
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2.2 i ~ m ~ u n l % ~ ~ ~ 3 1 : i i  

2.2.1 ~ ~ ~ L R S I L & ~ I J I R I Y  ~ R U ~ ~ ~ ~ ~ ~ L ~ S ~ ~ W " ~ U ~ U I ~ ~ L E ~ ~ ~ ~ E ~ U T ~ ~ "  in7111 

n ~ ~ ~ u 4 0 u u i n  k i u  r n r i m n ~ ~ ~ ~ n ~ m r ~ 9 ; i ~ w 1 ~ 1 ~ ~ d ~ 0 ~  k d o ~ d d  

(1) ~ I M U R ~ ~ I ~ L ~ ~ ~ ~ ~ U ~ ~ T ~ ~ I ~ W ~ ~ M  
, er B ~ i ~ ~ ~ o n o ~ o d u w u ~ n  rnnu"n i m V s  irazauq 

(2) riinum$diuriin.rqu ila:{?uiuwnnr:nu 

I ? U j ~ n 5 1 ~ l ; ~ i i ~ 9 ~ n w i ~ n n ~ ~ n u n 1 ~ u a n  imzrnanu ~ - ~ u & r ~ i ~ w n n x n u  

mo'~&zm8mn'uynw a f i @ ' % ~ ~ ~ q  ~ ~ ~ : r : ~ i ~ ~ n n a ~ n a s ~ ~ ' i d ~ d i e r h i a ~ ~ u  

(3) 41nun;uyu ilar wadr 
B @mn:vf~z&si~i~un$h~u uazwndr:lua;iqnunv~q'bnf~n15 .a4019 

I ~ u ~ u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u ( ~ ~ P ~ ~ M I ~ R ~ ~ I I R L P ~ I ~ ~ Q x I  
(4) n i ~ f l ~ ~ x r ~ s l d n ? ~ ~ ~ w e r ~ n ~ ~ ~ a ~ ~ l ~ w ~ m ~ n ~ ~ o ~ q ~ n ~ ~ ~ i ~  

15urnsds~uitums~~udu~u 1~a~rnsds~s~cun~rh~dwa~~~1u'tlPdd 

( 5 )  m s l d ~ n ~ w u i n r i l a ~  im-wnwn'nd14 

@' imsi~~qio -n 'a~ i ;d~w?wer in~~9~  i m ~ u w a w ~ n d ~ r i  nrnd141~rz~uo3o 

i 8 ~  slfllmalw (Market Price) 1liK'lf l~lna18~fl1Y"0pd ~ ~ ~ 0 9 ~ 1 f i ? ~ d ~ 9 ~ 5 7 ~ 1 1 ~ 9 1  Shadow Price) 

(6)  / i 7 ~ ? 0 1 R ~ ~ ~ ~ f l i n A 8 1 ~ ~ ? f l U f l 1 ~ d ' i ~ 1 ~ ~ 1 ~ d 1 1 ~ r l ~ 9 1 1 9 L a " 0 ~  

vlinmcu4~lflmirel~~iiul~~~ni~ n'o NPV, BRC ria:: IRR 

(7) t7l3?1~~?~6fl31~1? (Sensitivity Analysis) 

r ~ ~ r n ~ ? r n ~ ~ ~ ~ n ; , , , u ~ ~ ~ i ~ i u o u  ~~DIOIRAOM$IL~~I~I~ iiu ~imwn W% 

n ~ n r  #urlvnn wiimdud Quih 3 

2.2.2 ( I~u?~l~~n~J~: iwlmw WIUH a'n ~~6iurlumdud?u~~~11 

(1) mre'iuun i daruitum~ ~m:Ri~duyu- wadr-bad &;lo:l#~'n~~rnai~ 

{Market Price) I ~ l f l l f ? L f l 5 1 ~ i  
$ d 

(2) i i ~ u ~ m i n ' ~ m ~ f i ~ w u ~ ~ ~ ~ ~ i d ~ w ~ ~ i ~ ~ u  Inu ' i~m~r i ium AIC wlllumr 

n'~nunwmi*iitiuiufau~raif~piaut~'u 
4 a 

(3) ~ i ~ r ~ z n ~ d ' l u u ~ ~ u u ~ ' n n ~ d ~ z 8 w ~ n i n d ~ i u a u ~ ~ n " u ~ i n ~ ( u o ~ ~ n ~ ~ n i f i ~  
9 J l  s 

~ I ~ U ~ % ~ ~ ~ % J ~ ~ I % J ~ ~ X I I ~ ~ I ~ J H ~ D ~ ~ ~ I ~ U ~ ~ R  
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d d  4' pr 4 4  pl unrr$wndr-~uauwu~uTouaz lo  nns 3) n.rcunaur?un~ndovn:. 10 l tnrw~drtIuad 
' 1  iduuufourl:: la T n ~ ~ r n ~ 7 ~ o r i i n ~ ~ u ( % 1 6 1 ~ 1 ~ X i w n 1 ~ 1 ~ ~  

d?urns8nu1rn~~asv~~11np1~ I U ~ O ~ I U ~ ~ ~ ~ T U T ~ ~ ~ S ~ W ~ I S  i i i 4 1 l i ' 7 ~ ~ 6 i o ~ w ~ d  
B 
. a ~ ~ ~ u w ~ d ~ ~ ~ u . a ~ ~ 0 d ~ ~ u ~ ~ 0 ~ a 1 1 ' 1 ~ 1 w ' 0 i ~ ~ b i ~ a w i i  I i i n x i i n G u n ~ q  16.01 7.085 

fiiuuln %#ii NPV ~PiiYu 7,913.669 61u't11m 4-1 BCR avi16u 2.047 i i ag i i  IRR iviifi'lufnun: 

38.076 U ~ ~ R ~ ~ I ~ F I T  ~ ~ I ~ ~ ~ ~ ~ I U ~ ~ U ~ I W I J I H T B I ~ H I ~ P ~ ~  ~ i n t ~ ~ i n n i  TIU~OU~WI 

usuTnrtmslunsGPi~~~ n u i ~ ~ ~ n . r ~ n ~ ~ u ~ u i i n i ~ ~ ~ ~ a r ~ ~ i ~ ~ i  

i 
! 

puaami  yuw~u (2546) lAiimsbui$o.r mr5insi:~w~.rmsGu1~a~i~~~~n"~ 
44 w u ~ ~ T n 5 q m s ~ n ' ~ l i ; 7 a ~ a n 1 ~ ~ 1 n ~ ' ~ 8 ~ a "  bd~rfiuwk4wnclimu mr$nw&~mqds-a~~Ldo 

4 

? m 5 l ~ n ' n ? ~ u t ~ u ~ d ~ ~ ~ 7 ~ n 1 ~ ~ ~ b b n z ~ 1 1 ~ 1 $ 1 ~ $ 1 i i ~ ~ a u ~ ~ ~ n i ~ i ~ n n ~ ~ ~ ~ ~ ~  - wnds:lmi 

1 ~ u ~ ~ ~ a ~ ~ o l u r n s d r : i 0 u n ~ ~ u ~ ~ u ~ l a * ~ i ~ n ~ ~ ~ u n a ~ r n ~ ~ ~ s v ~ n ' o ~ o ~ ~ n ~ ~ n i ~  Yobmr 
n e t  

wi ip l~ in~waws~nm8aus~n7~~~ msi~nt~rhrrnir~u9~~wsiclafibdukudin~:u=:uia~~u 

&mn'~am u a ~ 1 u n ? ~ ~ m n r 6 ~ 1 ~ 1 a 3 ~ l ~ n ' ~ ~ # ~ ~ ~ ? a 8 n 1 d s w " ~ b f l n ~ 5 ' ~  ~11ns%u~u?a1flu~~5i 
9 or 2u n'nan 1urnshudl:lrmam 3 ri? n"o ~&iiloyGuqni OypV) 6mmd~u~adf:~u&dn 

iuyu (BcR) ~ r n : ~ ~ ~ ~ w f i ~ o u u n u n i ~ ( ~ ~ ~ )  u~o~n~~u~u~d1~tun i f~nu~d~k i 'o1nn i f  

riumu&huow?Gw ioa.G.r$u.vhfu / 7 f i ~  Rodddimohnrio kw.ins~q? 
B 9 4  

a~nwarnr%vlwuii (1) n ~ ~ ~ i ~ u i n ~ ~ ~ ~ n l d " f l ~ ~ f d  or k51ii~n~nlmorc~ia 

mr Gu 2% ynriifloplju NPV) i i r i ~ t i l h  20,898,133 mn ~ ~ ~ ~ d ~ u w a d r r I u a M ' d ~ ~ u ~ u  

(BCR) %liViln'nr 2.04 l l ~ ~ ~ ~ 5 l ~ ~ ~ 8 ~ l 4 ~ f d 6 1 1 ~ ~ ~ ~ 1 1 ~ f l l ~ ~ ~ ( ~ 1 )  ~d11I i16~ 24.1 1 (2) f l % i  

dij~~n~ri~$fiunliufiyu ol ~ n ~ n n a 4 ~ l $ ~ ? ~ m ~ ~ f i 1 4 ~ ' ~  2% qnn ' i i l e~Guqni  (NPV) iirii 
in'itiu 16,747,568 uin ~ ~ s ~ k ~ u w n d r z l u ~ p d d i ~ ~ ~ ~ ~ u  (BCR) iididiriu 1-82 im:tkn a 4 

7 

Prn~lou~muniu~uni~n~~iu (FIRR) %ini17iu 15-16 a ~ n ~ ~ a o a n r ~ n ~ l ( ? ~ ~ o 1 ~ n ~ ~ u f f f 1 9  
4 

i 

I j ~ ~ i ~ % n ~ w ~ ~ ~ d i f % ~ ~ n a 1 0 ~ ~ ~ ~ 1 d 1 ~  ol bnn'nnn~uhkm~iflwgn"~ 5% yndiilopGu J 

qns' ~ P V )  fiiinhih 20,727,179 UIM 6 ~ 1 d ~ u w n d ~ z l a ~ G d o k ~  (BcR) ijri~~diiiy 2.44 

~bn:ksiwn~ou~~numu~w~i~b~f~gn"~ (ERR) iid~lriirill 29.49 t qd~f i i~~1ra rn r i j~?1111~  

ISUYYIY & ~ a i ~ r ~ ~ n " o  
i 
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mnqd 3. i c ~ ~ n ~ d ? l n o l ; i a q ~ ' ~ 1 ~ ~ d ~ 9 1 m i 9 ~ a ' ~ q f l ~ s l ~ ~ i i  (?fig 80 nu.) 

a"Blq;u 1 fiu~eaiu&li) 1 ~ d a a  (EM) 1 mnnk ./. 
Y I  

fi0rl~<fd61 

blflfi'FI 

ans"isJ'u81d:~h 

1 $am 

O1u3w (Ku) 

86,400 100% 

75,000 86.8% 

dl9413 

~w'M!; 

90,000 

62,500 

1 250,000 I; 
30,000 Y$ 
25,000 1i 

103,2% 

72.3% 

atr?'nqdu7 

aau 

180,700 209.1 % 

250.000 '1; 
ppp 

3 75,000 

15o.000 

125,000 

20% 
--- 

60% 

50% 

125,000 20% 

10,950 12.7% 
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~&~i9.13'1~1n 17% Biomass I ~ ~ O I ~ G ' ~ ~ $ S I P J ~ U U W ~ ~ ~ ~ M I L ~ ~ ~ O I ~ ' F ~ ~ ~ ~ ~ ~ I ~ ~ ~ H L ~ R I  

7%1 ' i 9h  I ~ : I ~ u T ~ ? u ~ T ~ ~ o Y B ? ~ ~ ~ ~ o ~ ~ ~ ~ w ~ ) I ' ~ ~ B ~ ~ ~ ~ ' I ] T ~ v ~ ~ I  i ~ i u  111 R O ~  ilnrwa 

h n i ~  nssu?urn~tYann:~siaiq b t ~ o i ~ ~ r n s n a o b ~ a d u u w " ~ ~ 1 ~ e r a ~ ~ i 6 ~ 1 ~ ~ 0 ~ s ~ u  

I r d ~ ~ u l d n ~  ~ ~ ~ 1 a r n i u o u ' l ~ o o n 7 ~ i ~ i f i o i n i ~  im:&elnffu u~rhJ~Xu~ciuuXaw.i i~~~u 

nid5moun jlrwdt ibu Lmm i d 4  ~snrt.rn~liln &;rdunr?ul i irnf lulai~s~1 
~ ~ ~ ~ I ~ ~ ~ ~ P ~ I ~ ' ~ ~ G Q ~ ~ ~ ~ I M U ' % W ~ ~ ~ ~ E ~ P I ~ Q ~ ~ " U ' B I ~ ~ ; V ~ ~ ~ ~ ~ ~ ~ ~ ~ Q Y ~ M ~ ~ ~ U  rnl 

r w  d ~uriu~drmor~ (n'~TJo~wis, uo~i?tiif?a i i l ~ ~ i j m s c i i u n o ~ w ~ ~ ~ i u ~ n ~ o i f i d ~ ~ d q ~ w a  
2 dd4 d 

~ia:n-rurmouq i n u ~ l d $ a  ~ ~ ~ ~ I ~ I U V B ~ ~ ~ ~ ~ ~ ~ W I W U ~ U ~ I M ~ ~ U O I ~ U W K ~ ~ I U O I ~ ~ I P I ~  
A aae c~ o ~ n ' ~ l b  ~ ~ ~ ~ m r ~ a ~ y ~ ~ u ~ ~ v o t ~ ~ u ~ a ~ n ~ ~ u ~ ~ ~ ~ ~ ~ ~ ~ u w ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ u ' ~ ~ u ~ ~  
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d d 4  
mnluTntmmu~boan"uwa'~~iu~auaa iigxin!k' nir8uiumu (Combustion 

~echnoiogy) ~ ~ ~ ~ ~ U R I Y ~ ~ U ~ ~ E U ~ ~ I ~ ~ ~ ~ ~ ~ ~ U ~ D ~ ~ ~ O ~ W ~ " ~ ~ " ' L I D D ~ ~ L ~ U ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ D ~  

in'nmrqn'lnu' ~~a~rncm.naiou l u r n r ~ w ~ l n ~ d ~ u l w o j ~ ~ 1 ~ 1 4 0 ~ n 4 ~ ~ u a " a u ~  i i d r - l l  

oimalmu ido.ro~na~mrr i ioon~~ou~~ 21% T~t lJ?u?~s wqo 23% ~*lu&nljn mrwFimiiir 

I&IW% (Gasification Technology) fl5SU1Uml Gasification I ~ ~ U ~ W Z U X . ~ ~ T ~ ~ & J U I $ ~ P  

4 
W&UU d~of iu~?u?n$d~~~f l *~uaun1THu9"uoqnlTkdduuLid  Thermal Conversion 

Tno9d~udsmouuo~ Producer Gar dd~g~~y'llud m$uouaouonl.aR" IrrTnstou kla: itsu 

f l l % ~ ~ ~ n n " 1 6 1 1 % ~ ~ f l l 3 ) . s ~ f l  (Anaerobic Digestion Technology) n l 5 ~ 1 ? ~ ~ 1 ~ 9 1 ~ ~ 1 ~ 2 ~ ~ 1 9 1 ~ ~ ~ 7 ~  

B r n r r i o v ~ a ~ u r n ~ m i i ~ u ~ ~ o j f i ~ i n ~ ~  nio~ri~oonl~ou Pq~uni iE i i l r~~rn~ (13iogas) 11199%~ 

8 1 ~ n ~ % d E l a u ! n n ~ n ~ ~ 6  L L Z I E ~ I ~ A ~ M  1 8 ~  w5miYww"f.pdfi 

d5zm1a 12% V O Q W ~ ~ ~ I U ~ ~ ~ % ~ ~ % J I O I ~ W ~ ' ~ ~ I U ~ ~ U ~ ~  l w s i s ~ r n n q m n i ~ n ~ ~ o l  
1 ~~oiwn'.rainhua~Y&qnJ1~11w~m1ddi ~ r n ~ l o ~ ~ 9 ~ 1 u q ~ ~ ~ n ~ ~ ~ ~ ~ u ~ ~ ~ ~ ~  (idu 1 s a . n ~  

nr:aiu ilar~rqaluilmm igudiu) p l ra$ iu r iudr :6~n~7a '~w '~1~1dau~~ i~~~~a%~3n~~u  

daw8.rlumsVan"u ita:qminnrstluu~ndn 

1uds:m~rlnuirnr 14d~:Tu.au'o~n~~u~n~fiu~1nd~nliJsiud~ul1~ojo~1u~uuw 

~ m - m n m m v n r  h u r n r i i 5 ~ u ~ n 7 ~ 9 ~ ~ W " ~ ~ i s ~ l a " ~  ibu imauo:pniirniwi lwdowlaloifi 

i11-d~ yu6qiYul$uu Iu lrp8h~ mnCrnm:mnhL r:ondwirPn&Hiimr06 im:: 

' IvlPhri~Ntduuu~un~sw~~~ clnrrnv?#~iqvnn aapnfiarwi iw'spln'nnuf~u Mumrou 

Yu*u~swlri ~PI-?IU 

¶I 
4 w  4 

K n p l n ~ w ~ w n ~ a s r ~ m n ' ~ t i ~ w ~ d d i ~ ~ ~ Q a ~ ~ ~ ~ t ~ d ~ ~ e l a ~ ~ n  uasu 

unnu ~ 9 u 5 = u ~ n 6 l ~ o m ~ r c r i ? h  ~ A i i h ~ l d n ' o n  I siu d7uns:u~umndr 111 
Y *  

i 1 4 ~  i i h  rrlhiTd.raiuk8u 30-60 kwh ~d€I1fl&'h3d7rln~1650-700 n'lnnfu imzs:ii%q 

~ ~ ~ i i a o ~ n n s r u ~ u m s w k ~ i o  llnm ~ T L U X U  220 iiInniu wia~%uudiw4t7uldd11& 90- 

125 kWh 
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Process energy required: 
Paddy milling and drying: 30-60 kWhAonne paddy 

3 tonne of 650-700 kg 
Whit8 rice 

-b 

Waster: 
220 kg Husks - 90-725 k w h  

Process energy mqulmd: 
25-36 IcWMonne of sugarcane 
0.4 tonne of steam 

t brine of 
wgarcarlle 

100- 121 kg 
sugar 

I 
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d3onlha'u nzn~lhriu aarznaianhdu lbu$?u~ndl~o~nlsdciufin"~~ipJ"ldd~a"%j 
& Y Y  

tuo~ilh&u 1 Gu i i u n ~ ~ u ~ u r n s u d q p l d ~ ~ ~  i l i a  o:'l~~a"d.nu{dGu 20-25 kwh ira:1+!o 

I 0.73 ik I ~ O I N ? ~ ~ I P J " U ~ I ~ U ~ ~ Z U I ~  140-200 5hnTu I~n-ozfi.inq~m#o~in 

ns:Praun?~iwa"mn?o 1d8ondizh nza7dith drzu~tu 190 n'lan?u 1ra:!&a~ea~niud16 230 

nPTanfu ~?oi~uudiw~d~iu?dd11# 120 kwh I ~ ~ ~ ~ ~ I A ~ u ~ ~ ~ T ~ ~ ~ I M ~ ~ ~ ~ u ~ ~ ~ I ~ " I c ~ ~ Q ~ ~ I w  

YA zo pnu~n&ums 

Proc&~t  energy q u i d :  
20-25 kWM 
0.73 tonne of steam 

1 Oonm of fresh 
h i t  bunchsas 140 -2OOkg 

palm oil 

+6 

is0 kg fibers 4 shells 

230 &I empty - 120 kwh 
hit bunches 

9 4  
I R ~ I ! ~  1 ~ u i i ~ u ~ n ~ l ~ o 1 n l ~ ~ ~ ~ a u 1 u  i u ~ i ~ ! ~  1 Q ~ ~ B & U R ~  ~ I U ~ M J ? U ~ ~  

pr 1Y d 9 9 9  11d~ldi l~q id3 o:lhWsiuidiiu 35-45 kwh ~~0~~!~!1111d5~d1(5~811~ 0.5 ~ f l ~ l f l 6 1 ~ F t 5  

~ ~ a ~ o ~ i i - i ~ i ~ d ~ ~ d o o i ~ f i ~ ~ p ~ a u n ~ ~ w ~ m ~ ~ o  ~mY8 ~ ~ : U I N  0.5 a ? n ~ ~ ~ 6 ~ ~ ~ ~  M~OIGUULY~I 
wih~iu1diI118 80 k w h  
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Energy Required: 
Sawmill: 35 - 45 k M l r n 3  

1 ma of Debarked 

I 

0.5 rn3 Sawn Wood 

Waste: 
0.5 rn3 Wood Residues r) - 80 kWh 
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I FLOWWAGR4M 
CO-OENERATfON P O m R  PLANT 

DPU
DPU



DPU
DPU



I Treatment I 

~ 1 ~ d ~ l v 1 f i l  
slaandw. 22 kv. 
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unnnu 2545 i{wBnYddisiulAn (Small Power Producers: SPP) V I ~ J ~ ~ A I ~ ~ I S Z Y U U D W ~ X  
1441 50 31t1 a n d u w 5 ~ ~ d ~ l d ~ r r u o ~ 1 ~  1,962 MW omiiu~uri.rnri~~n"lui~if wZn1dd1 oin 

wk~~unyufiuu A ~ : W ~ J ~ I U I I ~ U ~ % U  crnr~h~iuw~~.nu~~~wid~6  i l u d  26 nu %168uw#4 
4 

l r l d ~ ~ ~ n u o u i u  215-260 MW W $ - - J U ~ M @ Q L ~ ~ ~ U  SPP ~ i i n ~ i u j ; d ~ ~ i . ~ A i u n ~ ~ ~ u ~ ~  i~difiq 

ii SPP naiunudijn~1u4ud1~1~$;1ufi15fiuX~ idr in~1ufu i1wis1~ '5~~~1amf  ~udadoinrns 
1 w~mns~~tnlvld~ Tnul#uk41u~quduu ogllirielnY~Wnunw'u ~ r n ~ w a n s ~ n u p i o ~ s ~ ~ a ~ i ~ ~ ~  ! 

K dfl1n'~mrnsrluwa'~11 ~L~YUIUIYI+I~ $1+w~d-IIuM~ufiuubaui8oLw~du1n.uu 

n o l ~ n s r u r n s n ~ ~ ~ u ~ d o d ~ 1 ~ ~ u n 1 5 ~ ~ i n d w ~ ~ ~ ~ u  t-rYfiX nwlr. IG iuo~nf i~ t~ur  lu 
?qWus?u 2,060 ~IUUIM 1 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ n 1 ~ d d ~ ~ ? ~ ~ ~ a " ~ ~ d ~ 1 f 1 u b d n ~ ~ ~ ~ a ' ~ ~ ~ ~ ~ ~ ~ ~ u u  

~doln" ndw. mln~n?u~Blvld~~w~~oinwks~uw~uiiuu16$nd~-mru 300 luntind rrwlr. 

18oannls:rnm~yr~u id{nulonqu ~~atQw'wagnld4incltXn d1~w5qnuuonEduuu H?B 

1hkJ~un~ufiuut9utioiwa"d l&u$~inuelwdore~u~ua~u~~pd~4nsi1a Inunotyuq o: 
I Y W  9FidPI diudunGunyu Swnugnuuo~nuo &wui~nu ~ia:muouof~Granfd"F1nyu 61wknulrlCh 

A 4  2 
n l w u u u o ~ n ~ ~ i ~ d a l d d 1  oin~wSms~u~nYirn'u 0.36 u~wdon'~n?mikq~ua iflur-uzi?a> 

5 3 i a u 5 G Y ~ ~ i ; ~ n  

(3) m s  iifiiquiu7ms+oY D ~ ~ " O ~ ~ L S T ? % I ~ ~ ~ ~ W S F I Y  ~ ~ 7 1 ~ t r ~ d o L W ~ ~ o l f i ~ a x I a ~  : 

ffWT. !~?lliium5fT~lJflyu~ifl Global Environment Facility (GEF) T R U ~ ~  United Nations 
B 

Development Programmed (UNDP) 1 ~ 3 4 f i l l 6 . 8  # ~ u P I Q ~ E I I / P ( I ~ ~ ~  IWD~~UT~~~~UPU~~T~~R'UIIR~ 
d e  d nnilqmgdns~n nmnuulumr~wpru1lnr~n~swa'm1dd1 ~nul&Wrnii.r%u?a l ~ u a z  

wv~u~unfi  ~ ~ ? ~ ~ ~ ~ ? I ~ I ~ I ~ o ~ ~ ~ ~ u ~ ~ I ~ H ~ B T ~ o I ~ w ~ I ' ~ ~ w ~ I ~  ~ u d s w ? i u ~ ~ ~ ~ u o ~ ~ ~  

~ i d ~ n l n r i n ~ ~ ~ u Y u ? n ~ ~ ~ 0 ~ n ~ u ~ l f d i 1 9 ~  (One Stop Clearing House) 1l?6¶J~fin4~~~Inzad 
n u ~ o h l d d  oz~~1~~:uun1~~~prl1dfl11~111~td01~a'~~a11~aa idu msl~i~dlnwmsa~RuPn 

rnr~~61d7nln~u67~16wpi9~ufl~ I I E ~ ~ ~ ~ I ~ u ~ ; ~ T ~ ~ ~ I ~ ~ I I ~ J ~ ~ u ~ I I ~ ~ c I P ~ ~ I ~  ~ ~ ~ Z I J I J H % I  
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LI 

(4) ~ I ~ ~ ~ U I I ~ ~ I ) J ~ ~ U I ~ ~ ' L J ~ ~ ~ W ~ ' ~ ~ ~ ~ I ~ ~ E ~ ~ ~ ~ I X I ~ O ~ ~ ~ ~ D I ~ ~ ~ Q I W ~ ~  : noqu 

~Anri~rndurnso~ ?nGwa"am.~ In'mjuny uynu'irm13J'upl~~~fnS~)1wwa'~a~~d (ds:mrrhu) 

lua41?urn"ou 5 ~JU'UIW L W ~ D # ~ Y I ~ . I ~ ' I I ~ I M ~ ~ I ~ ~ , % J I P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I I U ~ S P I U  Combined 
d 9.4 

Heat and Pawer (CW) M ~ ~ L % D ~ w % ~ ? u ? ~  t ~ a r R n ~ i a ~ ~ ~ r n ~ i ~ f l ~ ~ ~ ~ ~ ~ i a ~ ~ d ~ ~ ~ n ~ u n ~ ' i  

d4ln?um~wiin!d8~f:~1~1~~a%~afii80db~~bwa"~ l iu ihuodl~rciu uind~tnurnd ~un l r  
d 

iiPl~lioninnTulnZ imm:nu do-diui~r-~ nilill mru~nbo~nLdu~t iuund~hu?nn 
X muisori~lnl4 ~iluno~w Zwnitnu wtodiu i i n 3 u t i u ~ ~ ~ ~ w i ~ 5 a ~ 1 a 5 t ~ ~ u ~ o ~ l ~ ~ ~ i u ~ i a ~  

ilob#iilusirnuuPi~3auaa o i n i t n d ~ ~ ~ u ~ n u i ~ ~ b s ~ ~ ~ ~ u o ~ ~ d ~ ~ n a u n i ~  h ~ i u  

n?lui.luin n'odilu6nn~uh~ o~n?~uia~uhaaun' ~ i u u ~ ~ v l  Forturn Engineering Ltd. 

( 5 )  mrricln?ums ~ ~ ' ~ ~ ~ ~ I ~ ~ ~ W ~ " ~ ~ I U W ~ P ~ ~ ~ P ~ ~ P ~ ~ ~ ~ I ~ ~ ~ ~ ~ % J ~ O ~ Y U ' L ~  : awa. 

% i t 1 9  Black & Veatch (Thailand) Co., Ltd. l~8nnr~nn~~~a3ufi1'iw~w1d~iTwuwa'~~19-1 

w y u8uu~ugnrnnnrrrr~u~w1~~  (Thailand Biomass-Based Pawer Generation and 

Cogeneration within Small Rural Industries) 8 f l ~  II~RLS?U~?U~OQP ~ f l ~ f l 3 ~  I ~ f ~ l l  WZR 
u d nrz~mld41 oininqma"o~4m~m~in~m~ luuia:kwuoqdr:ma~nu doriinuntihnuiu 

d 3 9 . l l  
dl a w  iinzmui:nuusuu o1niu~aii~nunwunn.r 

d u  0* 

uo.rgnninns~rrmvn3 nu?nqA~bo%flurn;rn1~~n~msIiu9'~0 iiozwiinnr-iiv~dW I I ~ u i j  
i w wnmou~mum~n.r~u~~at~ercw~ i~dad~uiriirnr#nln ~waonlii~twum~a.rqu r'?ufiupllenau 

~ ~ ~ ~ ~ ~ ~ ~ D ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ u ' I I u P I w  ~wdon~~ulumr wa'm!dfl~io!d 

(6) ~ ~ ~ ~ ~ ~ ~ u ~ w ~ v ~ Y ~ ~ ~ ~ ~ ~ ~ I u H ~ ~ ~ u u ~ ~ I w ~ ~ ~  (VSPP) : I W ~ B ~ ~ U ~ T  
4 4 4  s w  d d . r 1 ~ ~ u m s w ~ ~ ~ d ~ 1 ~ 1 f l ~ a " a ~ i u ~ 1 ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ % ~ u ~ ~ ~ . r ~ % 1 ~ a  3 qmnu 2543 dunar 1; 

iimr oona:6duuiw"u~n'ui9ufi5~~"~~'~1 .ri,niumsfu&ldiIi omlnr-lrns SPP u u ~ w b n  kin 

riadulfiziiml-w~m!ddi T~ul+wih.nuusn~lilluu rnfln7o6ff~?flqt~n"o!hidni~tn~n5 
d 2 

~iriran1woinvhsu1nu~~~~1dui8abw~q T~uuounuiulG nw9. i m m s l v l h h  3 i1ri.r 
ix~tiuhBuo~rdollI i o u ~  nol:Yjuwm? i i i i u ~ ~ d o i u d  14 wqwmnu 2545 ti;urou i i a  

r : 8 u u m r i u ~ ~ l ~ d i a ~ n ~ ~ ~ ~ ~ d ~ i w a " a ~ i u ~ ~  U E  uuintdnuin 5'1qrrliuuid~unis 

r.'um:o.rthlu'~lrlili uu>uriurtuuuocmsldfli diuiiniiu ~IN?U~?UIN w & l Y I Y r ~  Ysj 

m'u 1 on:imf ~m~iiuuciiuohnriiu?vld~ A ~ a - i n s ~ ~ o l r ~ u s r ~ ~ ~ ~ ~ ~ d f l i  ~nrrr;'wn'n~vi~,& 

nawnulaa.-4. un:: d~n~iiu~dlTin~uuluuifi knrin oznYosnl~~~rnus~~Gu~~~ i ~ y  4 
I ~ U ~ C J  T~uniu~ron~J nls:dGq 11~~4d 
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I .  {~~~?dd1wk9~un~ufiuupl~i~i i fnuin nu1uZ.r ~pln~pl~di$n~n 

ionvu Y~3amn'o i~n:djramu $ ~ ~ $ i j m ~ s a t i ~ ~ u ' w ! d A i v ~ ~ m o d ~ o a  diinri~ulddh 
$&m~!d4~d1ui IWM'IU I ~ u G P l ~ ~ i m ~ ~ ~ ~ d f l i v i ~ i G ~  ' ~ Z ' U I J ~ ~ A ~ ~ U  1 I U ~ L T F I ~  i~n:inUn~m= 

¶I 

n1zerauniawa"mldej1 #JG 
~~mldd~oinw~qnui~ywfiuu ibu w%au akl6wrniinb n 4  

~ I U U I R ~ ~ ~  ~ ~ ~ O ' i ~ u i ~ ~ i i f i ~ i n  1ins$ivS2mw ihh 
H ~ ~ R Y ~ ~ I ~ I ~ ~ ~ M ~ ~ ~ W ' M ~ ' ~ ~ ~ M ~ " O I ~ M ~ ~ ~ I ~ B I  ~ tomnnn  

n 1 r w ~ m w i i ~ t i o l s i g n ~ i w n s ~ 1 ~ w i o ~ i ~ ~ n ~ w ~  w~nn'pl&udssd 

u 1 o i n n ~ n ~ 4 a ~ r m ~ ~ ~ ~ ~ a " 0 1 4 ~ i n n i ~ ~ n ~ ~ a ~  n'iooinmswa'n 

wn'plrislsigminn~su n?arns~nvns uuzyndou !$ninrndgn 

ihlaUiiBmii4 i3uiu 
Y .  

n ~ r  wS~lsnld~oin lo~i~rna"o~~nns~uauni~  wa'mwa"mCmn" 

~mninnr~un~orn~mp1~~d1#~~b1wa'~1uru*o (1) wio (2) 

2. { w i i ~ ? ~ 1 Y r i d ~ ~ m n u ~ i ~ ~ f i i ~ a 4 ~ ~ # ~  fiiuix~ n ~ ~ n l i u ~ i i ~ o i i ~ i i u  
k 1441 ~~a:m~td~u~aas-uu?dd~ ~ra~duhon~r  l ~ ~ l i d ~ t l ~ ~ w ~ 1 ~ ~ ~ ~ ~ 1 f l ~ ~ 5 ' ~ 0 1 ( 0 1 d 4 1 ~ i n  

SPP U U I R L ~ J I ~  T R U ~ I ? ~ ~ ~ I ~ I U ~ I M ~ ~ U D : ~ O I ~ ~ ~ M I  mriuda1~~hm~unua:1~u*d SPP 

uu-wi~8nuin nron%uIuii~o~~f~a'ia 

3. ~urnsiau>u?ddi ~inumnnl~~alu1vldi~mer14 %nirrinnunu'~u ( ~ e t  

Metering) msfladilvl81 ~uupia-i~'orrduh$ 

I U I R P D U ~  SPP u u ~ ~ t ~ n u i n  (VSPP) ijmrl#lrlrh uinni~d?u~ol 

wkauldill ~WF~PIM ( ~ c t  Energy Conrumption) nnlvl41 d ~ u  
~ ~ ~ d ~ u o z n " n d ~ b h ~  WE d?ruiaw a"9~1u?d~i~auiw"1~ 

b ~ ~ d ~ l v l A ~ u i u d ~ n ~ ~ u d q s t n ~  rnslfldfl~unq{~a'm!dAi~~tl 

;Uq J ? U ~ % J ~ ~ I  Ft U~UIJ%~IU~#OU&.~~ 

~rrl~oud SPP U U ~ R L ~ ~ U I ~  (VSPP) 

wkaiulrlbh$wiidl (Net Energy Generation) rn5'ldrhihu 
1 ~ d ~ l ~ a w l ~ d ~ u i e r ~ a ' ~ 9 1 ~ ~ ~ ~ 1 a i a ~ ~ 1 ~ ~ u  

tYa47i79dfl3 ~ ~ u $ j t l n i h ~ $  n h .  ~ ~ ~ ~ % f i n ~ s ? d d i d i u Q ~ w d ~ u ~ a u  

i+~-i ~t u~ud.rraiu tu Liioui?ul 
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(BRC) L L R E O ~ ~ I W ~ ~ R O U L L I I U U O . ~ ~ ~ ~ ~ ~ ~ ~ ~  (IRR) I R ~ ~ ~ ~ ~ ~ ~ Y I Q ~ L $ u o ~ ~ ~ ~ ~ ~ ~ A I M ~ w o ~ ~ % T ~ ~  

~iilznYuqu J s ~ u ~ t u r n r ~ i l d s ~ T u ~ d ~ ~ ~ ~ z ~ ~ ~ ~ d m a ~ ~ ~ i ~ l ~ ~ ~ n ~ ~  r n s l i i w m d ~ z T u ~ i h ~ n :  

&uvlu?n:?uslmnmn I I # ~ $ ~ L A ~ R  ~d3ldpd~nfi1~1191Fff Y l?8 TRU~&II CF 1~fl77df~61ll0~fff14 

~ ~ ~ T n r w i r ~ S u  22 7 
(4) I ~ ~ ~ ~ ~ R O ~ ~ ~ ~ U Z U { ~ B U ~ ~ ~ ~ I . A ' ~ " U ~ ~ $ ; I ~ M ~ ( M I , R )  ~fl~hbl~7fiflt i~m4~4~~ 

A 4 4  , w  $ 4  
(Social Rate of Discount) iddogain MLR L ~ U ~ ~ ~ ? ~ R L I R R ~ I R  T ~ U W U ~ D ~ L  JUOQ RPUUI4 

4 9 4  
r i d a s % w * ~ m r l ~ ~ a ~ w ~ ~ ~ o s ~ ( ~ c a l  Discount Rate) % f l ~ l ~ l ~ a w ~ i n  
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r =  (1 + R) -1 
(1 + Fe) 

3 W.U. MLR &IWGM!AB~Q&I 
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4.1.2 n~adazp l ian i~  rr;sr:n1%6!d?ara Jazluwd 
Y 

$nssn~~%r~ldAiw&~iu$3uaa nrGdn~~i~G~ccrrun b~lnoms:n~.iivwn o"sw% 
84 rn qunnamii i ~ u 7 ~ ~ Y v l A i n u r n i i s f i i r ~ 1 ~ ~ ~ ~ 1 ~  9.9 wnriAa' $swndrzlu.a6~lGiiuvin 

Tnsgrnr R"o nul8o1omr i in~~uYdfl i"1M*n"L1fi i~ldd1d1~~1~~)~~M'~el~z~~aY (nvlw.1 dq 

m l n ~ o ~ i i u ~ o l w o l i ~ r ~ u ~ ~ ~ ~ 1 1 ~ B i a ~ ~ ~ ~ ~ ~ o i ~ F ~ ~  tmr ! f id  
wads: T u d  = d?u iohdd id~5~?~1u~bdn~~  x 51~1i inl j i~bidi  

d~oJifuwa'9~iu!ddi<w~m!flod~~ias3 = 6iiYan1~wa'm x i%isinlswZm 
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I.  N ~ ~ B : O Y O ~ I ,  ddo4!flkff.!l, Economizer LIRE LD.Fan 28 42 

2. 64h!n¶&, 1nf04w~nnrzlltT1dbh ilnz Condenser 24 36 

6. Condensate Pump 3 YGI 8 

7. Boiler Feed Pump 3 YFI 15 

8. Conveyor 2 TFI 

9. mta.r6nhiJu 
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1. ~ ~ ~ 0 1 0 ~ 1 ,  ~ ~ B . I ~ B L ~ u ,  Economizer A111E 1.D.Fan 

2. 64~uln&, m~o~wa^nnrzlm~ddl Am: Condenser 

6.  Condensate Pump 3 TR 

7. Boiler Feed Pump 3 YFl 

8. Conveyor 2 YR 

9. in$oGKuiju 
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4.1.3.4 ~ l ~ ~ ~ l ~ ~ u r n l ~ ~ ~ l ~  illhl.lll4 i l l l r l h ~ ~ ~ n w l  (O&M : Administration 

and General Expense) ? & t i  &-&kluwGfl4w, ~ i l i i 1~4~n~ l1 f l f~4o"n~1~~1~~ t ln~as" ,  rill#e'm 

lunlru3w1s ldrr Fi~l#diulurt~lio.nu, n'1lid1ulum~ilnour%1i~nz~4;~1a'fi1~i1a~ duiu 

Tmuinunzlom gqd 
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dyplgu 
~atdazl:%erud 

3 w.a. 
t U- A1 ere JazFuui i i d a a h ~    in nu O & M  qna 

~rrerwZs DPU
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4.1 .s niaiiosaaaniplpfa'fi~n~duesfii~da~~iwIn~~ni~ 
4 9 l u m s i m s i ~ n " l n s . r n ~ ~ ~ % ~ ~ ~ ~ ~ a ~ ~ ~ i w ~ u ~ ~ ~ ~ w n d ~ i ~ T u ~  1Mw1un1riiJas 

oioyn~im.rrns~ut~ldada~1~1s~ff'i~g~~6~~a o1n~~d1n'1%o~n~u~ubdnzwnd5~1rrru~u16d 

n ~ ~ u i d ~ u r i ~ v o . r ~ ~ n ~ ~ w " ~ i ~ w a ~ ~ i ~ n ~ ~ ~ ~ ~ f i ~ d  (Present Value) V D G U I U O U I ~ R  T ~ u o B ~ ~  
ihsi~Rnn4ioun: 5 d4iflul?ni~&n~nn~$~b$~?q T ~ u l A n o l ~ s 6 ~ i i u l o l u f i ~ ~ d ~ ~ 1 ~ u  

1, 

Tnrsnir hisd 

(1) ynd~Y~;Gwqw?~aqTn~~nis met  Present Value : NPV) DPU
DPU



(2) b n r i ~ u ~ l n ~ o u u n u P i o ~ u ~ u  (Benefit - Cost Ratio : BRC) DPU
DPU



(3) ~ m r l ~ a n ~ ~ r l ~ u u ~ 4 ' % n 5 9 n l s  (Internal Rate of Return : IRR) 

d~#l& 

3,182,808,770 UIM 

1,256,568,126 11191 

2-53 

r 6 4  u 
inuw~an  

I 

r d f i ~ 3 ~ ~ p f l ~ ~ 0 4 ~ ~ d 4 ~ ~ ~ ~ d  (PVB) 

ariiila1rjuua~diuvlu pvc) 

ynriiYsqGuqns' (NPV) 

6~~lnd~uw~dr~Tu.aw"ioAwyu (BRC) 

6mriwa~1~u~la~mwvo~Tn5~fii~ (IRR) f o u a ~  
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~ d o ~ m ~ ~ ~ ~ ~ ~ ~ , ' ~ ~ i ~ r ~ ~ ~ ~ ~ ~ ~ w ~ ~ ~ n ~ a n i ~ ~ ~ ~ ~ ~ ~ ~ w ~ ~ ~ i u ~ a % ~ a a d  durn5 

i i ~ s ~ :  h ~ n ~ o y a u o ~ ~ u ~ ~ ~ ~ n ~ w a d f : ~ t l % u " t ~ ~  2549 ifiuirl~u L ~ O I ? ~ L ~ ~ U U I I ~ ~ P ! J  

~ o b d d a ~ n n r ~ n u r i o b i u ~ 1 d ~ ~ g l ~ w n d ~ ~ l ~ 1 ~ ~ ~ ~ ~ ~ n ~ ~ n 1 ~ i f ~ ~ ~ i d ~ 1 1 ~ 1 1 d n ~ 1 d ~ a  idu nm 

iaoiwn'.rLqsu , dilnwuawiisl , r~mwnw% rfiub(u ~a i lab~~nn ' i?s : i iwn i~n~ 'd~adu~o  

uou?plTns~m.ikiau I W ~ ~ I ~ ~ T ~ U ~ ~ H ~ R Q E ~ ~ ~ F I Y U  ~ ~ n n ~ ~ ~ d ~ u u ~ ~ d a ~ ~ ~ o " u n i ~ w i i ~ i l ~ ~ ~ t l ~ u * ~ ~  

@mnz6&im1r i ~ n n ~ ~ ~ 1 3 i u I a  (Sensitivity Analysis) U Q ~ I F I I P ~ ~ ~ U ~ T B ~ J P ~  kd 

2 44 .. 
~ ! J ~ E ~ W I ~ ? L ~ ~ W Z & ~ I U ! ~  (Sensitivity Analysis) ~ 0 4 l ~ l 4 m l ~  2 16 f lO  1) f l l3 

w a n e u ~ i ? t d r ~ ~ ~ u ~ ~ o " t l d ~ ~ ~ v ~ d ~ ~ ~ ~ f ~ ~ f ~ ~ d d t l u ~ ~ d a d ~ d  nrtndoci1n?1ai~u1d'1%;%0~ 

n-irnagulu~~3- .rn+iroei1915 &a-14 NPV, mc, IRR i1uLnad:mvgna~10 ~ ~ I I ~ T ~ J I U  

~llllad 4.8 2) Switclring Value ~ ~ F J Q : I x Y ~ ~  1 ~ 4 1  

w n d r ~ ~ a a $ ~ u v o - 1 ~ n ~ ~ f i 1 ~ ~ i u i ~ n a ~ a ~ 6 1 ~ ~  l # ~ f i  1ia:8u;u?urauuoslns~ni~n7~110 

I ~ U ~ ~ ~ ~ R ~ ~ ~ I I R ~ I U ~ T ~ ~ ~ ~ I ~ ~ J W ~ ~ O R I  JY!# 
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NPV IRR 
naGAnu~ BRC 

(WW) ( T ~ t l g l ~ )  DPU
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n l d w n m s ~ ~ n ~ - i ~ ~ n ~ i h  (Sensitivity Analysis) ~mTnsdm5 Iunr id icq 

( rns1d 4.8) w u ~ i ~ n s s r n s ~ ~ ~ n s { u d i n " ~ f i ~ ~ n ~ ~ ~  ilileSn31u~flu Y l l l aumsmrvga id  
w u o  o ' . n ~ ~ i ~ i l a ~ ~ ~ n ~ ~ ~ ~ ~ e r a ~ ~ ~ l ~ n ~ ~ ~ ~ ~ ~ ~ l n ~ ~ n i ~ ~ ~ ~ ~ d t l ~ ~ d ~ ~ ~ u  d o s o m ~ o o o i u w 1  

d W  

n~ nounvu?? (Sensitivity Analysis) ~ ~ ~ T n ~ ~ m ~ G u u n ~ l d ~ u ~ ~ ~ ~ p d ~ u  1ix11n Jn dqd~I~?  

. s i ~ ~ n ~ s ~ ~ ~ P i o I n ~ ~ n 1 ~ 1 ~ 1 e l 3 ~ 1 ~ ~ 0 ~  

(1) Switching Value of Benefit : SVB 

SVB = 
3,178,808,770 - 1,276,568,126 

xl00 
3,178,808,770 
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(2) Switching Value of Cost : SVC 

SVC = pY"4" -pv,,t xlOO 

PVc,,, 

3,178,808,770 - 1,276,568,126 
SVB = xl00 

1,276,568,126 

B 
n i r r i ~ ~ u ~ n n i b ~ n u ' i o ~ d ~ ~ ~ ~ ~ n ' ~ ~ ~ ~ ~ d a u ~ ~ u ~ ~ ~  wlumsimri:iq:14 

ynd1mto13iju n ~ o n n i a r n ~  'lumsci~u?a l u d o p a ~ n ~ n s ~ n r n r 6 ~ u ~ n ~ ~ n ~ f i ~ ' 4 ~ i 1 i  

~ i i l u ' u r n r ~ o ~ a d ~ f l u n i ~ i i u a ~ $ ~ d 5 z n ~ u & a  4 s U a ~ ~ ~ u ~ f i u r n s n a r l u 9 u ~ ~ ~ ~ n ~ 5 1 ~ ~ ~ f i  
I d9 (riifionf~lp imzmhu), ~ I I & J ~ W B P ? F I ~ R P I J ,  Ti~I#i,uIum*~Sm~ ~ I ~ ~ U P I U  L I ~ : ~ ~ J % Y I  

~~a~d3uitu'lrlAii1nu'ier n n ~ r i ~ l i ~ ~ n ~ j n r i i ~ ~ ~ ~ ~ i u a m ~ ~ ~ n ~ ~ ~ ~ ~ ~ u  Inu~ol#?i?ud~ 

Discount Factor fU & l ' ~ l $ ~ n ~ f ~ i ? u t i ~  5 
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Book 

E.Boardman, Anthony E. Third Edition. (2006). Cost-benefit analysis : Concepts and 

practice. (3d ed). Upper Saddle River, New Jersey 07458. 

DPU
DPU



DPU
DPU



DPU
DPU



N
P

V
 

1,
92

8,
24

0,
64

4.
10

 
B

C
R

 
2.

53
 

IR
R

 
42

.4
6%

 

DPU
DPU



N
P

V
 

1,
89

1,
73

6,
67

1 
-8

7 
B

C
R

 
2

4
7

 
I!?

R
 

41
 .
W
%
 

DPU
DPU



DPU
DPU



N
P

V
 

1,
82

2,
72

8,
72

7.
41

 
B

C
R

 
2.

34
 

IR
R

 
40
.7
7%
 

DPU
DPU



N W  1,919,836,M3.5q 
BCR 2.52 
IRR 42.35% 

DPU
DPU



N
P

V
 

1,
91

3,
43

1,
44

5.
09

 
B

C
R

 
2
-5

1
 

1R
R 

42
.2

5%
 DPU
DPU



N
P

V
 

1,
90

7,
02

6,
@

42
59

 
B

C
R

 
2.

49
 

IR
 R

 
42

14
%

 DPU
DPU



DPU
DPU



&
uip

l*1
u 

ad
 a

 m
u

- 
P

i,
ri
n
*h

r I 
&

u
u
yu

m
 

D
F 

P
V

C
 

h
n

ll
u

d
m

 
O

F 
P

V
B

 
W

R
J

'
I

~
U

~
 

a
-d

iu
 

I 
d

ir
h

w
S

q
 

I 
D

B
M

 
6%

 
a

a
rr

 4
0%

 
6%

 
:
 

I 
I 

I 

N
P

V
 

65
3,

34
3,

83
1 -

8
9
 

B
C

R
 

1.
52

 
IR

R
 

20
.0

3%
 

DPU
DPU



DPU
DPU



N
P

V
 

1.
39

2.
22

7,
18

A
.O

5 
B

C
R

 
2.
33
 

IR
R

 
42

.4
6%

 

DPU
DPU



N
W

 
R2
9,
15
1,
58
3.
64
 

B
C

R
 

2
0

8
 

IR
R

 
42

.4
6%

 

DPU
DPU



fiu
vu

 
&

u
iu

y
u
n
u
 

D
F 

P
V

C
 

DF
 

d
d

lu
 

I 
d-

nd
a~

w
ir

 j
 

O
B

M
 

. 1
%

 
m

a
r

ld
u

d
 

M
Z

 
P

V
B

 
n

aJ
r=

lu
m

fq
n

I 
I 

I 
I 

1 
I 

I 
I 

N
W

 
69
6,
28
8.
5W
.M
 

B
C

R
 

1.
93

 
IR

R
 

4
2
4
6
%
 

DPU
DPU



DPU
DPU



Econumic =tar 

S.T.N. Chprtr 

Full List of Conversion ~actorsl 

Description of G d s  

-- 
CQNSUMPnON : FWD 

Aajmals (no1 for W i g  or ru;rc.riun), 

mcat 

Fish 

Dairy prcducc, honey 

Edible vegehblrr and fmit (mtludiig Fnrh, 

d-dlcd, pmervsd, drhydntcd, dried), and 

C U d n R l b c r s M d p a l r  - I-, pcul barky) 

R.eptions of mur, firh, ountuauns,  

molluses 

hparations of mmls, nwr, and pq 

Wob produrn 

R e p t i o r %  of uegcmblts. h i t  and orha 

p h (  * 
All ohm to& (uccpt nce) including 

mRu, pta a d  vim, mitlifig indusiry 

FDdufCs (floor) rnimnl md vqttnhte fau 

md oils, mprr codcrtionsv, c o ~ a  

m a ,  h h l s  food, v i n e g ~  and soft 

drinks, M dl. clc. 

C U N S M O N  : HOIISEHOLD GOODS 

Ljve plant3 

HDueeboM g o d  of & md mmlG 

carvedfmwkld goods; w& of art 

H W M  g d s  of dl kinds of tabrics 

k l u d i u g  fdr and down; c q x m .  

Aorl8ehold g& of -it (pnttery 

w china) and g b s  

Convmion 

Factor 

-- 
.9 17 

-- 

1.01 

.986 

.76 1 

.938 

1.022 

.5 1 

.59 

.894 

,727 

I 
World Bank Publication, 1983 
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