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FaRILN9

AU | BHELRT FTASNN | ANINWNIT | FSWIU
LAUNIS Nlawmg) | ldeu (W349)

1 17.1005 LENNINUANUNENLAT 9 (nu.ﬁ 63+650) - 4.65 R 1
TuUaan

2 17.1018 BENNINUNQWNUNELAT 9 (rm.ﬁ 63+700) - 3.86 R 0
LEINNINUB WA 3111 (rm.ﬁ 5+750)

3 10.1021 LENNINUAWNUULLAY 1 (rm.ﬁ 49+650) - 25.00 R 13
LEINNINUBNUHNLLATY 3261

4 1%1.1030 NN INUANUNILLAT 9 (nu.ﬁ 51+450) - 8.35 R 6
LEINNINUANUNLLATY 346 (rm.ﬁ 20+925)

5 11%1.3004 LENNINUAWNUNLLAT 305 (rm.ﬁ 15+700) 10.38 R 1
~ tIus1gnNN

6 11%1.3006 LENNINUAWNUNNLLAT 305 (rm.ﬁ 18+700) 10.43 R 1
— tiunaautle vy 5

7 11%1.3007 LENNINUAWNUNLLAT 305 (rm.ﬁ 15+800) 20.21 R 0
— fiuaueyas

8 11%1.3008 BENNNUAWNUNLLAY 305 (rm.ﬁ 15+700) 20.33 R 0
— tudatiag

9 11%1.3009 LENNINUAWNUNNLLAT 305 (rm.ﬁ 26+200) 11.75 R 1
- thuthnasasingg

10 11%1.3010 LENNINUAWNUNNLLAT 305 (rm.ﬁ 10+700) 20.07 R 1
— fIuAaern

11 1n.3011 LENNIWNUAMNUNEILAT 305 (rm.ﬁ 34+000) 13.35 A 1
_ fhunaesduaunI

12 1n.3012 LENNINUAMNUNELAT 305 (ﬂu.ﬁ 31+100) 13.12 A 1
— tuAsBIRUAN

13 117.3013 LENNINUAWNUNNLLATY 346 (rm.ﬁ 26+400) 8.61 R 4
— fIuARDINTZYAN

14 17.3014 LENNWNUAANUNEATY 346 (nu.ﬁ 21+800) 9.58 R 1
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FaRILN9

AU | RHELAA FTASNN | ANINWNIT | |EWIU
LAUNIS Mlawwmg) | gy (W349)

15 111.3015 LENNINUAWNUNNLLAT 305 (rm.ﬁ 29+200) 12.23 R 2
- ARANALIADIANLNAN

16 19.3017 | LENNINUANUNIEILAT 305 (rm.ﬁ 7+700) - 7.54 R 1
fiutneAaesd

17 111.3019 LENNINUAWNUNNLLAT 305 (rm.ﬁ 22+700) 11.75 R 1
— AELARBNAL

18 119.3020 | LENNINUAWUNIELATY 340 (rm.ﬁ 32+150) 13.99 R 8
— TINUARBILNNUNAN

19 111.3022 LENNINUAWNUNNLLATY 305 (rm.ﬁ 25+400) 21.50 R 0
- thunaugaanav

20 119.3023 | LanNnNuaNuNNeLaT 305 (rm.ﬁ 25+300) 21.50 R 0
- Lﬁﬂummﬁuﬁmﬁqmd”umn

21 19.3024 | wLannNvaauNNeLaT 305 (rm.ﬁ 28+950) 21.86 R 0
- Lﬁﬂummﬁmmiﬁqmﬁuaan

22 1111.3025 LENNINUANUNLLATY 305 (rm.ﬁ 28+900) 21.73 R 0
- Lﬁﬂummammiﬁqm&umn

23 1111.3026 LENNINUAWNUNNLLAT 305 (rm.ﬁ 31+550) 22.03 R 0
- Lﬁﬂummﬁumuﬁqmﬁumn

24 10.3027 | LannINuaNuNNeLaT 305 (rm.ﬁ 22+650) 20.96 R 0
- Lﬁﬂummﬁui‘l\mﬁumn

25 11%1.3028 LENNINUAWNUNNLLAT 305 (rm.ﬁ 20+200) 11.22 R 1
- Lﬁﬂumrmﬁwiﬁqmszum

26 1U1.3032 | LENNINWARNUNIELAT 305 - LALLAABIAL 11.27 R 3
flameuaen

27 11.3033 | WENNIWANUNIELAT 305 - LRULARDY 19.00 R 2
FuRilamzumn

28 10.4001 | LENNNVAWUNIEILAT 3261 16.37 R 5
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A0 | uN"ELRa Faananig FLELN | ENINNNT | HETWIU
LAUNIS Mlawwmg) | gy (W349)
29 114002 | UENMN9UANENELAT 3261 (N7 9+400) 7.30 A 2
- turaesdLaN
30 114003 | LENNNINAIIMUNELAT 3312 (Nu.7i 413 A 1

304+950) - uagaan

31 1n.5016 | uanlAseanang Un.4003 (rm.ﬁ 0+500) - 2.40 R 0
ARDIALIANN

32 1N5031 | 119n18lud TN unIa e uung 1 1.83 R 0
(Unuandd)

T
o o =

A7 A9IN9UNIA%eH 1(UnneItl) NINNmANTULN daya w.A. 2551
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dl
R38N 2.1

91E9NUIIANIRRALTIN9 A szanT] 2552

1 unaL gaung 1,000 1,000 900 1,000
ANLNSLNT S 1,200 1,100 1,100 1,100
gNII0N]T 1,300 1,200 1,150 1,100
WELEN 300 - 300 300
ALLTIUNGI 1,300 1,200 1,100 1,000
s y
2 nsedl 550 550 400 400
ZINNITT
&9741 650 650 650 620
WAFATEITUING 750 750 750 750
41145571 700 700 700 700
U954 780 800 770 770
3 | nzandhdu | ganmgfenil 1,500 1,500 1,500 1,500
nazdl 1,500 1,500 1,500 1,500
neang o4
4 nd 431 T8U 50 50 50 50
nazdl 50 50 50 50

P37 : AuTALATUNANIUTINIE YalENATUINeAIndaN
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FN919N A.1

HANNIAULALLIFF LY UIATINTUAZ AT AN ANEIGH

HAanN1g

[ % % L4 :
TUANHO FIEazLALA . NN
AU
Solve equation
LHV,  [AAsinfeusngaaesdoneg (MJ/ton) 14,000 Formula from
D. Voivontas et.al.
Q 1S admamasi 1 lunge@n i (tonfyear)| 100,477 Using GIS data
C, Fuulunisasueesiaanig (Million Baht) 249.12 A.V. Bridgwater et. al.
Fuvusianidae lunisasyuresinenig
C 30 Solve equation
(Million Baht/MW)
C, FUUAIALHUNTUAZIN395NE (Bahtyear) | 12.46 Solve equation
C,  [funuAnTewm@sdiangg (Baht/year) 72.87 Solve equation
. PR yalBndsnuie
C, M1 UARNUILIIBLTALNAITANIA (Baht/ton) 1,300 K .
Aunaay
C, U UANIUAS (Baht/year) 1.12 Solve equation
C, Py urantneIadA1Iuas (Baht/ton/km) 3 anyInd yrilsvys
P, snanlunsFudanasRlndn (Baht/Mwh) 3,500 Solve equation
ANVUNUUUT BTN AFa NN
F , 178.35 Using GIS data
(ton/km”-year)
R FANTNATALAGNUNAITINIG (km) 10 Solve equation
v ANNATNRANFRLLIBITRLNGS (MWh/ton) 3.88 Solve equation
P YAUBNANULND
W, HIAANNTU (%) 12% _ .
Aunaay
Solve equation
G 111ATBINNAINTHAR AN (MW) 8.30 Formula from
A.C. Caputo et.al.
E naanisuantifinset (MWhiyear) 43,596.66 Solve equation
_ L yalENATUNe
T wmwiunnammmiﬂﬁnm@ﬂ(houﬂyean 7,500

AuandaN
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Han1sAunAaLLsfiunulasaNIswazATINNZANEIEA (Fe)

e o - NANIS ”
AN LU Taactatn o N1
ATUITUY
., wszAnBnImmnieanian (%) 20.00% F.Frombo et. al.
5 _ NINWRUINANTUN AN
v tladaannqgnareslsinin (%) 70% Lo
UATAUIN WA,
B4 g o a o % o =
SREarRIAIA UM uATLN g szant
o o . . 5% F.Frombo et. al.
nlfanndausnmessiunulaganis (%lyear)
. YAUBNAWULND
i BRTAIUAR (%/year) 10% -
AN LLGH
YAUBNANULND
y 81¢/1A9N13 (year) 10 _ .
AN LLGH
. DL L yalENANUNe
S FatszneupniANeuindaqiuaniane 6.1446 ..
AN LLGH
Foaayngld i ldandausinaaeeinds )
i 10 anysod yodszes

n2uaR AN 52Tl (%)




meﬁ']mmﬁaﬁmemﬁﬁqLLﬂemﬂaﬁunuTﬂeqnﬁs
1) ATWANIUAINTBUFIGA (Low Heating Value-LHV)
LHV =HHV,(1-W,)—E, (W, + H,m, ;)

LHV =16,300(1 - 0.12) — 2257(0.12 + 0.0441x 1)
LHV =13,973.63 MJ/ton

2) AMNANINAINTIUTBITINAY (Heating value of fuel)

V(m) = LHV
3600
V(m) = 13,973.63
3600

V (m) = 3.88 MWh/ton

3) #1alun25uTenwasanu Wi (Electricity purchasing price)

_ Electric Price(Baht / year)
Electricit yOutput (Mwh / year)

e

p _308352,532.12
‘ 88,015

P.=3,503.40 Baht/MWh

117
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4) ANPNNUBNTANNATALIAYNUAANTINIA (Constant of radius)

© :((l_#)ﬂ_(lmé)q]m/

oyl

(14+0.05% 6.1446)30x10°
6.1446x 0.7 x 7,500

K’ =((1—0.1)3,500— ]0.20x3.88

K =1,504.46

5) Auyusanae lunisasurasiaznNg (Unit cost of investment)

- 249.12x10°
! 8.30

C; = 30 Million Baht

6) AUNUAIANTUNITUAZLNGNINIT (Annual operation and maintenance cost)

c, =aC,

C, =0.05x249.12x10°

Cy = 12.46 Million Baht/year

118



7) BUNUANTEINANTINIA (Annual fuel cost)

R
C,=C,[FQardr
0

C, =nR’FC,

C. =3.1416x 102 x178.35x1300
Cr="72.87 Million Baht

8) AUNWAIIUAN (Annual transportation cost)
R
Cr =C [FQrr)(r)dr
0

%ER ‘FC

o

C, = %x 3.1416x10° x178.35%3

Cr=1.12 Million Baht

9) masnsuan Wimell (Annual electricity generation)
E = yGT

E 0.7 x 8.30 x 7500

E =43,596.66 MWh/year

119



10) VUIAVENAIAINITUAR WA (Generation capacity)

nenRzFV
yT

G =

G = 0.2x3.1416x10% x178.35x3.88
0.7x7,500

G =8.30 MW

120
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N5UsEUANMNANAINUATHAARSIALRATUIANANNANAUTURITDY A

NIAUSELLANTAUNADN AAASUAAIULTN AN UATHF A EN AS

¥

=
179N 9.1

ayANNAUITILAN AU AR an fuazFauLmnsinuAs g Aan el 5 Alawuns

Item Unit Symbol Value
Radius of plantation area km R 5
Annual fuel availability density ton/kmz/y F 164.84

Item Unit Symbol Value Max Min
Unit cost of investment million Baht/MW C 30 40 20
Annual O&M cost % investment costly o 5 5 2
Unit cost of fuel Baht/ton G 1,300 2,000 1,000
Unit cost of transportation Baht/ton/km o} 3 10 1
Electricity purchasing price Baht/MWh P, 3,500 4,000 3,000
Annual electricity consumption % u) 10 30 5
Annual operating time hly T 7,500 8,760 7,000
Capacity factor % Y 70 80 60
Thermal efficiency % n 20 30 10
Heating value of fuel MJ/ton V 14,000 | 15,500 | 13,500
Economic lifetime y n 10 25 5
Discount rate % i 10 15 5

Item Unit Symbol Value
Uniform series present worth factor - S 6.1446
Constant Baht/ton K* 1,504.46
Optimum radius km R* 68.15
Optimum generation capacity MW G* 356.52
Annual electricity generation MWh/y E 1,871,706.84
Investment cost million Baht C 10,695.47
Annual O&M cost million Baht/y Cy 534.77
Annual fuel cost million Baht/y Ce 3,128.42
Annual transportation cost million Baht/y C; 328.03
Net Present Value million Baht NPV 1,007.79




A3 9.2

n3UsziRuFulsNmnnzannsAN 5 Nlawmng

Calculation
IRR (%)
Item Unit Symbol 10.0 12.5 15.0 17.5 20.0

Value Value Value Value Value
Uniform series present worth factor - o 6.1446 5.5364 5.0188 4.5751 4.1925
Constant Baht/ton K’ 1,504.46 1,425.01 1,342.21 1,256.34 1,167.68
Bound on radius km R’ 102.23 62.51 21.11 -21.83 -66.16
Bound on generation capacity MW G’ 802.16 299.88 34.19 36.57 335.97
Bound on unit cost of investment million Baht/MW C‘0 36.17 33.37 30.87 28.65 26.67
Bound on unit cost of fuel Baht/ton Cf0 1,494.46 1,415.01 1,332.21 1,246.34 1,157.68
Bound on unit cost of transportation Baht/ton/km CI0 61.34 37.50 12.66 -13.10 -39.70
Bound on electricity purchasing price Baht/MWh Pe0 2,806.32 2,919.82 3,038.11 3,160.78 3,287.45

ecl
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A13199 4.3

ayANNAUITILAN AU AR an fuazFauLmnsinuAs g Aan AR 10 Alawues

Item Unit Symbol Value
Radius of plantation area km R 10
Annual fuel availability density ton/kmz2/y F 178.35

124

Item Unit Symbol Value Max Min
Unit cost of investment million Baht/MW C 30 40 20
Annual O&M cost % investment costly o 5 5 2
Unit cost of fuel Baht/ton G 1,300 2,000 1,000
Unit cost of transportation Baht/ton/km o} 3 10 1
Electricity purchasing price Baht/MWh P, 3,500 4,000 3,000
Annual electricity consumption % u) 10 30 5
Annual operating time hly T 7,500 8,760 7,000
Capacity factor % Y 70 80 60
Thermal efficiency % n 20 30 10
Heating value of fuel MJ/ton V 14,000 | 15,000 | 13,000
Economic lifetime y n 10 25 5
Discount rate % 10 15 5

Item Unit Symbol Value
Uniform series present worth factor - S 6.1446
Constant Baht/ton K* 1,504.46
Optimum radius km R* 68.15
Optimum generation capacity MW G* 385.73
Annual electricity generation MWh/y E 2,025,108.68
Investment cost million Baht C 11,572.05
Annual O&M cost million Baht/y Cy 578.60
Annual fuel cost million Baht/y Ce 3,384.82
Annual transportation cost million Baht/y C; 354.91
Net Present Value million Baht NPV 1,090.39




A3 9.4

N3UsziRuFul sNmnnzannsAN 10 Alawwms

Calculation
IRR (%)
Item Unit Symbol 10.0 12.5 15.0 17.5 20.0
Value Value Value Value Value
Uniform series present worth factor - o 6.1446 5.5364 5.0188 4.5751 4.1925
Constant Baht/ton K’ 1,504.46 1,425.01 1,342.21 1,256.34 1,167.68
Bound on radius km R’ 102.23 62.51 21.11 -21.83 -66.16
Bound on generation capacity MW G’ 867.90 324.45 36.99 39.57 363.50
Bound on unit cost of investment million Baht/MW C‘0 35.85 33.07 30.60 28.40 26.44
Bound on unit cost of fuel Baht/ton Cf0 1,484.46 1,405.01 1,322.21 1,236.34 1,147.68
Bound on unit cost of transportation Baht/ton/km CI0 30.67 18.75 6.33 -6.55 -19.85
Bound on electricity purchasing price Baht/MWh Pe0 2,817.43 2,930.93 3,049.22 3,171.89 3,298.56

Gcl
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A13197 4.5

ayANNAUITILAN AN AR an fuazFauLmnsinuAs g Aan AR 15 Alawues

Item Unit Symbol Value
Radius of plantation area km R 15
Annual fuel availability density ton/kmz2/y F 161.82

126

Item Unit Symbol Value Max Min
Unit cost of investment million Baht/MW C 30 40 20
Annual O&M cost % investment costly o 5 5 2
Unit cost of fuel Baht/ton G 1,300 2,000 1,000
Unit cost of transportation Baht/ton/km o} 3 10 1
Electricity purchasing price Baht/MWh P, 3,500 4,000 3,000
Annual electricity consumption % u) 10 30 5
Annual operating time hly T 7,500 8,760 7,000
Capacity factor % Y 70 80 60
Thermal efficiency % n 20 30 10
Heating value of fuel MJ/ton V 14,000 | 15,000 | 13,000
Economic lifetime y n 10 25 5
Discount rate % 10 15 5

Item Unit Symbol Value

Uniform series present worth factor - S 6.1446
Constant Baht/ton K* 1,504.46
Optimum radius km R* 68.15
Optimum generation capacity MW G* 349.98
Annual electricity generation MWh/y E 1,837,415.68
Investment cost million Baht C 10,499.52
Annual O&M cost million Baht/y Cy 524.98
Annual fuel cost million Baht/y Ce 3,071.11
Annual transportation cost million Baht/y C; 322.02
Net Present Value million Baht NPV 989.33




R399 9.6

N3UsziRuFul NNz annsAN 15 Alawms

Calculation
IRR (%)
Item Unit Symbol 10.0 12.5 15.0 17.5 20.0
Value Value Value Value Value
Uniform series present worth factor - o 6.1446 5.5364 5.0188 4.5751 4.1925
Constant Baht/ton K’ 1,504.46 1,425.01 1,342.21 1,256.34 1,167.68
Bound on radius km R’ 102.23 62.51 21.11 -21.83 -66.16
Bound on generation capacity MW G’ 787.46 294.38 33.56 35.90 329.81
Bound on unit cost of investment million Baht/MW C‘0 35.54 32.78 30.33 28.15 26.20
Bound on unit cost of fuel Baht/ton Cf0 1,474.46 1,395.01 1,312.21 1,226.34 1,137.68
Bound on unit cost of transportation Baht/ton/km CI0 20.45 12.50 4.22 -4.37 -13.23
Bound on electricity purchasing price Baht/MWh Pe0 2,828.54 2,942.04 3,060.33 3,183.00 3,309.67

/cl
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ayANNAUITILAN AU AR an fuazFawLmmnesinuAs g Aan AR 20 Alalues

Item Unit Symbol Value
Radius of plantation area km R 20
Annual fuel availability density ton/kmz2/y F 145.13

Item Unit Symbol Value Max Min
Unit cost of investment million Baht/MW C 30 40 20
Annual O&M cost % investment costly o 5 5 2
Unit cost of fuel Baht/ton G 1,300 2,000 1,000
Unit cost of transportation Baht/ton/km o} 3 10 1
Electricity purchasing price Baht/MWh P, 3,500 4,000 3,000
Annual electricity consumption % u) 10 30 5
Annual operating time hly T 7,500 8,760 7,000
Capacity factor % Y 70 80 60
Thermal efficiency % n 20 30 10
Heating value of fuel MJ/ton V 14,000 | 15,000 | 13,000
Economic lifetime y n 10 25 5
Discount rate % 10 15 5

Item Unit Symbol Value
Uniform series present worth factor - S 6.1446
Constant Baht/ton K* 1,504.46
Optimum radius km R* 68.15
Optimum generation capacity MW G* 313.89
Annual electricity generation MWh/y E 1,647,905.93
Investment cost million Baht C 9,416.61
Annual O&M cost million Baht/y Cy 470.83
Annual fuel cost million Baht/y Ce 2,754.36
Annual transportation cost million Baht/y C; 288.80
Net Present Value million Baht NPV 887.29




R399 9.8

N3UsziRuFul NNz annsAN 20 Alawms

Calculation
IRR (%)
Item Unit Symbol 10.0 12.5 15.0 17.5 20.0
Value Value Value Value Value
Uniform series present worth factor - o 6.1446 5.5364 5.0188 4.5751 4.1925
Constant Baht/ton K’ 1,504.46 1,425.01 1,342.21 1,256.34 1,167.68
Bound on radius km R’ 102.23 62.51 21.11 -21.83 -66.16
Bound on generation capacity MW G’ 706.25 264.02 30.10 32.20 295.80
Bound on unit cost of investment million Baht/MW C‘0 35.22 32.49 30.06 27.90 25.97
Bound on unit cost of fuel Baht/ton Cf0 1,464.46 1,385.01 1,302.21 1,216.34 1,127.68
Bound on unit cost of transportation Baht/ton/km CI0 15.33 9.38 3.17 -3.27 -9.92
Bound on electricity purchasing price Baht/MWh Pe0 2,839.65 2,953.15 3,071.44 3,194.11 3,320.78

6cl
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ayANNAUITILAN AU AR an fuazFauLmmnsinuAs g Aan AR 25 Alauuns

Item Unit Symbol Value
Radius of plantation area km R 25
Annual fuel availability density ton/kmz2/y F 121.12

Item Unit Symbol Value Max Min
Unit cost of investment million Baht/MW C 30 40 20
Annual O&M cost % investment costly o 5 5 2
Unit cost of fuel Baht/ton G 1,300 2,000 1,000
Unit cost of transportation Baht/ton/km o} 3 10 1
Electricity purchasing price Baht/MWh P, 3,500 4,000 3,000
Annual electricity consumption % u) 10 30 5
Annual operating time hly T 7,500 8,760 7,000
Capacity factor % Y 70 80 60
Thermal efficiency % n 20 30 10
Heating value of fuel MJ/ton V 14,000 | 15,000 | 13,000
Economic lifetime y n 10 25 5
Discount rate % 10 15 5

Item Unit Symbol Value
Uniform series present worth factor - S 6.1446
Constant Baht/ton K* 1,504.46
Optimum radius km R* 68.15
Optimum generation capacity MW G* 261.96
Annual electricity generation MWh/y E 1,375,279.86
Investment cost million Baht C 7,858.74
Annual O&M cost million Baht/y Cy 392.94
Annual fuel cost million Baht/y Ce 2,298.68
Annual transportation cost million Baht/y C; 241.03
Net Present Value million Baht NPV 740.50




AN3799 .10

N3UsziRuFaul SNz annsAN 25 Alawns

Calculation
IRR (%)
Item Unit Symbol 10.0 12.5 15.0 17.5 20.0

Value Value Value Value Value
Uniform series present worth factor - o 6.1446 5.5364 5.0188 4.5751 4.1925
Constant Baht/ton K’ 1,504.46 1,425.01 1,342.21 1,256.34 1,167.68
Bound on radius km R’ 102.23 62.51 21.11 -21.83 -66.16
Bound on generation capacity MW G’ 589.41 220.34 2512 26.87 246.86
Bound on unit cost of investment million Baht/MW C‘0 34.90 32.20 29.79 27.65 25.73
Bound on unit cost of fuel Baht/ton Cf0 1,454.46 1,375.01 1,292.21 1,206.34 1,117.68
Bound on unit cost of transportation Baht/ton/km CI0 12.27 7.50 2.53 -2.62 -7.94
Bound on electricity purchasing price Baht/MWh Pe0 2,850.76 2,964.27 3,082.55 3,205.23 3,331.89

LEL
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ayANNAUITILAN AU AR an fuazFauLmnesinuAs g Aan AR 30 Alawums

Item Unit Symbol Value
Radius of plantation area km R 30
Annual fuel availability density ton/kmz2/y F 103.31

Item Unit Symbol Value Max Min
Unit cost of investment million Baht/MW C 30 40 20
Annual O&M cost % investment costly o 5 5 2
Unit cost of fuel Baht/ton G 1,300 2,000 1,000
Unit cost of transportation Baht/ton/km o} 3 10 1
Electricity purchasing price Baht/MWh P, 3,500 4,000 3,000
Annual electricity consumption % u) 10 30 5
Annual operating time hly T 7,500 8,760 7,000
Capacity factor % Y 70 80 60
Thermal efficiency % n 20 30 10
Heating value of fuel MJ/ton V 14,000 | 15,000 | 13,000
Economic lifetime y n 10 25 5
Discount rate % 10 15 5

Item Unit Symbol Value
Uniform series present worth factor - S 6.1446
Constant Baht/ton K* 1,504.46
Optimum radius km R* 68.15
Optimum generation capacity MW G* 223.44
Annual electricity generation MWh/y E 1,173,052.86
Investment cost million Baht C 6,703.16
Annual O&M cost million Baht/y Cy 335.16
Annual fuel cost million Baht/y Ce 1,960.67
Annual transportation cost million Baht/y C; 205.58
Net Present Value million Baht NPV 631.61




A3 9.12

n3UsziRuFuL NNz annsAN 30 Alawms

Calculation
IRR (%)
Item Unit Symbol 10.0 12.5 15.0 17.5 20.0
Value Value Value Value Value
Uniform series present worth factor - o 6.1446 5.5364 5.0188 4.5751 4.1925
Constant Baht/ton K’ 1,504.46 1,425.01 1,342.21 1,256.34 1,167.68
Bound on radius km R’ 102.23 62.51 21.11 -21.83 -66.16
Bound on generation capacity MW G’ 502.74 187.94 21.43 22.92 210.56
Bound on unit cost of investment million Baht/MW C‘0 34.58 31.90 29.52 27.39 25.50
Bound on unit cost of fuel Baht/ton Cf0 1,444.46 1,365.01 1,282.21 1,196.34 1,107.68
Bound on unit cost of transportation Baht/ton/km CI0 10.22 6.25 2.11 -2.18 -6.62
Bound on electricity purchasing price Baht/MWh Pe0 2,861.88 2,975.38 3,093.66 3,216.34 3,343.00

eel



A3 9.13

naBeuianiAinAUAgNUATENIAT IRR = 15%

ltem Unit Symbol Value
Radius of plantation area km R 5 10 15 20 25 30
Annual fuel availability density ton/kmz/y F 164.84 178.35 161.82 145.13 121.12 103.31

Optimum radius

R*

68.15

68.15

68.15

68.15

68.15

68.15

Optimum generation capacity

MW

356.52

385.73

349.98

313.89

261.96

223.44

Bound on radius km R’ 21.11 21.11 21.11 21.11 21.11 21.11
Bound on generation capacity MW G’ 34.19 36.99 33.56 30.10 2512 21.43
Bound on unit cost of investment million Baht/MW CiO 30.87 30.60 30.33 30.06 29.79 29.52
Bound on unit cost of fuel Baht/ton c’ 1332.21 | 1322.21 1312.21 | 1302.21 | 1292.21 1282.21
Bound on unit cost of transportation Baht/ton/km CtO 12.66 6.33 4.22 3.17 2.53 2.1
Bound on electricity purchasing price Baht/MWh P° 3038.11 | 3049.22 | 3060.33 | 3071.44 | 3082.55 | 3093.66
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GIS data

ltem Unit Symbol Value
Radius of plantation area km R 5 6 7 8 9 10 11 12
Annual fuel availability density ton/kmz/y F 164.84 | 172.69 | 177.45 | 177.55 | 177.39 | 178.35 | 177.68 | 174.47
Radius of plantation area km R 13 14 15 16 17 18 19 20
Annual fuel availability density ton/kmz/y F 169.23 | 165.80 | 161.82 | 158.77 | 155.65 | 162.17 | 149.87 | 145.13
Parameter

Item Unit Symbol | Value Max Min
Unit cost of investment million Baht/MW o} 30 40 20
Annual O&M cost % investment costly o 5 5 2
Unit cost of fuel Baht/ton C 1300 2000 1000
Unit cost of transportation Baht/ton/km C, 3 10 1
Electricity purchasing price Baht/MWh P, 3500 4000 3000
Annual electricity consumption % 0 10 30 5
Annual operating time hly T 7500 8760 7000
Capacity factor % Y 70 80 60
Thermal efficiency % n 20 30 10
Heating value of fuel MJ/ton \ 14000 | 15500 | 13500
Economic lifetime y n 10 25 5
Discount rate % i 10 15 5
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Calculation
Item Unit Symbol Value

Uniform series present worth

factor S 6.1446 6.1446 6.1446 6.1446 6.1446 6.1446 6.1446 6.1446 6.1446 6.1446 6.1446 6.1446 6.1446 6.1446 6.1446 6.1446
Constant Baht/ton K* 1504.46 1504.46 1504.46 1504.46 1504.46 1504.46 1504.46 1504.46 1504.46 1504.46 1504.46 1504.46 1504.46 1504.46 1504.46 1504.46
Selected radius km R** 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Selected generation capacity MW G* 1.92 2.89 4.05 5.29 6.69 8.30 10.01 11.70 13.32 15.13 16.95 18.92 20.94 22.96 25.19 27.03
Annual electricity generation MWh/y E 1007356 | 1519716 | 21255.05 | 27776.32 | 35124.16 | 43596.66 | 52553.71 | 6141435 | 69909.34 | 7943556 | 89001.00 | 9935519 | 10995557 | 12051591 | 13225165 | 141904.88
Investment cost million Baht o 57.56 86.84 121.46 158.72 200.71 249.12 300.31 350.94 399.48 453.92 508.58 567.74 628.32 688.66 755.72 810.89
Annual O&M cost million Baht/y Cy 2.88 434 6.07 7.94 10.04 12.46 15.02 17.55 19.97 22.70 25.43 28.39 31.42 34.43 37.79 40.54
Annual fuel cost million Baht/y Ce 16.84 25.40 35.53 46.43 58.71 72.87 87.84 102.65 116.85 132.77 148.76 166.07 183.78 201.43 221.05 237.18
Annual transportation cost million Bahtly Cr 0.13 0.23 0.38 0.57 0.81 112 1.49 1.90 2.34 2.86 3.43 4.09 4.81 5.58 6.46 7.30
Simple Payback Period y SPP 4.84 4.85 4.86 4.87 4.89 4.90 491 492 4.93 4.94 4.95 4.96 497 4.98 5.00 5.01
Net Present Value million Baht NPV 15.48 23.11 31.98 41.36 51.74 63.53 75.76 87.56 98.57 110.74 122.67 135.37 148.08 160.39 173.92 184.38
Internal Rate of Return % IRR 15.95 15.89 15.83 15.77 15.71 15.66 15.60 15.54 15.48 15.42 15.36 15.30 15.24 15.18 15.12 15.07
Profit/Cost ratio P/IC 1.27 1.27 1.26 1.26 1.26 1.26 1.25 1.25 1.25 1.24 1.24 1.24 1.24 1.23 1.23 1.23
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