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Kanok Klomyjit, Lt. 2010: The Appropriate Renewable Energy for Thailand under
Global Warming Circumstance. Master of Engineering (Electrical Engineering), Major
Field: Electrical Engineering, Department of Electrical Engineering.

Thesis Advisor: Associate Professor Kieatyuth Kaveeyan, Ph.D. 177 pages.

This thesis presents the appropriate renewable energy for Thailand under global
warming circumstance by using the potential energy in Thailand which are Wind Energy, Solar
Energy, Micro Hydro Energy, Biomass Energy and Biogas Energy to be the approach for

considering.

The suitable energy chosen by the procedure and methodology of quantitative and
qualitative analysis as follows: The Payback Period, The IRR: Internal Rate of Return and The

Weighted Average.

The outcome turns to the Biomass Energy because of the 12.30 years in Payback
Period, 19.65% in IRR and the highest Weighted Average on qualitative factors. The Biomass
Power Plant Project can generate up to 53,217,000 kWh per year and has the plant life at the
minimum 25 years. Together with the supportive and compassionate policy with a subsidize
funding from the Government for Biomass through the Ministry of Energy, therefore; Biomass
will definitely be the appropriate renewable energy for Thailand under global warming

circumstance.

Student’s signature Thesis Advisor’s signature
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Biomass Power Plant Location (SPP&VSPP)
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- Palm Oil Residue Power Plant (18.3MWW)
Rice Husk and Eucalytus Bark Power Plant (91MW)
[ mSw Power Plant (2.55MWY)
[0 Bagasse Power Plant (294.8MW)
Black Liquor Power Plant (25MWY)

Eucalytus Bark Power Plant (3M\V)

Para Wood Waste Power Plant (20.2M\W)

Rice Husk Power Plant (83.8M)
I siogas Power Plant (6.79M)

| Rice Straw Power Plant (1.34MW)
Total Sold to Grid (Oct 2007) 551.78MW

NN 46 Biomass Power Plant Location (SPP&VSPP)
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Source of Flour Mill | Palm Oil mill | Pig Farm Sugar Mill Ethanol
Wastewater ton of flour | ton of FFB No. of pig | ton of sugar m3
cane
Production,million 0.70 6.39 9.30 64.40 191.75
unit / year
Wastewater,m3/unit 15.00 0.40 9.86 0.11 10.00
of production
Total 10.50 2.56 91.70 7.08 1917.50
wastewater,million
m3/ year
Biogas m3/ 10.00 35.00 3.50 7.00 35.00
m3waste water
Total 105.00 89.46 320.94 49.59 67112.50
Biogas,million m3/
year
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Y
lumsdaauladeae i

A A
MIBnziAUNUYeImsnead 15e Iiihonnuvaandenuie 5 dszanldmaaglas
a3 Taoutsamiszianveandsaiu Taun Tseldihmanuan, Tsdvdmdenu

Y
waao1nad, 159 lihwdsnudivna, Tsalihndsnuves, uag T5alwihmdsnuihvuabn
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M3199 13 uanadngnnveanasnunauny il a.a. 2020

3 Maanan 3 o
U5IANVDINAINU ——— ANNINUDAULHAINA Y
nladaa
1. T llihwdaanuay
<3 a ng/ J H 1
- U91an (150-300 kW) 6,000 |AnaaluNuUNYUIeII¥MTIAZIBNYY

-UU19na19 (500-750 kW)

o a Qg: dy ~ 9 1
dr5rvazaasdluniunaalansuais

- e Tnay (>1000 kW) 250,000 | L1aLNIADAL
2 T3¢ lihwdanunasenag
- UUHEINDINTVUIALED 3,000 | TAgamMsthu 1,000 1éa
- YUNEINIAT WD FE 5,000 |lwdioslnaq uazanIUATI¥ANg

- UUHAI 153911/011 53 N9 UA ey

20,000

Tudun Jusihiiv tagemsgine

- szuuwan Iihunalvg) 50,000
3. TseIlihndaanudoa
- YUIAAN (500-1000 kW) 15,000 |19 3aqumae ldainaua
1¥faamaoldainlssnugaamnssy
- w114 (32500 kW) 800,000 [NHAT
4. 159 Tihwdesnuvey
- YUIAEN (50-200 ton/day) 10,500 |MALIAN199) 30 91N
- e 1nay (>1000 ton/day) 75,000 | luwwaninnaraigeslvl/avan
5 Tsa il ms g
- YIAEN (500-1000 kW) 5,000 |330AU BUA. Aiunaaiumngau
- e Inay (>2000 kW) 250,000 | SANAUNTNFAUTENIY
SIS IHAATI Y 1,489,500

9
*qlszanaumsdaaalu 15 Udnanth
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T5a IWlfhndanuay Equipment BOS Total THB/KW system
vnaild Cost (USD/kW) | Cost (USD/kW)| Cost (USD/kW) | (THB33/USD)
- vAdn (150-300 kW) 2,000 500 2,500 82,500
- YUIANA (500-750 kW) 1,600 400 2,000 66,000
- w911 (>1000 kW) 1,300 325 1,625 53,625
80% 20% 100%
aunumsnan 15e Idhmdanunesering (THB/KW)
TsaWihwdsnuuaserind Equipment BOS Total USD/KW system
vaile Cost (THB/kW) | Cost (THB/kW)| Cost (THB/kW) | (THB33/USD)
- LUVDUHEIAT 3kW/01A15 130,000 70,000 200,000 6,061
- HUVDUNEIAT 100kW/B1A13 125,000 65,000 190,000 5,758
- 11U PV Power Plant 1000kW 115,000 60,000 175,000 5,303
~65% ~35% 100%
AunumswaalseIdihndsaudme (USDKW)
TsaIWihmdsanudnna Equipment BOS Total THB/KW system
vaily Cost (USD/kW) | Cost (USD/kW)| Cost (USD/kW) | (THB33/USD)
- VAR (500-1000 kW) 1,500 375 1,875 61,875
- unalng (>5000 kW) 1,200 300 1,500 49,500
80% 20% 100%
Aunumswan1seIimaenues (USDALVEz/ W)
T5a Irfhndesnuvey Equipment BOS Total /AU U
vnaiild Cost (USD) | Cost(USD) | Cost(USD) | (THB33/USD)
- "’llu'lﬂlsﬂ (50-300 ton/day) 40,000 17,143 57,143 1,885,714
-y l1g) (>500 ton/day) 50,000 21,429 71,429 2,357,143
70% 30% 100%
c?funumﬁwﬁm”lmlﬁmmwﬁﬂi’mmmﬁn (USD/KW)
szuuwaailthanwdai Equipment BOS Total USD/KW system
Al Cost (THB/KW) | Cost (THB/kW)| Cost (THB/kW) | (THB33/USD)
- AN (<500 kW) 60,000 18,000 78,000 2,364
-y lua) (>2000 kW) 40,000 15,000 55,000 1,667
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a J [
Had3UnsInTIeH s2ezna1AUNU (Payback Period) ¥94159 IW#hanndeau

naunulszanaies 1aun Tsalihwdesamay, Tsdlfhwdsanuuaseiinad, Tsa'lvih

Y] [ [ 3’ 3 o o [ Y
wasnuraa, Tsdihwdanuves vaz Tse lihwdsanhnadaanudidu dail

Y I v
1. 0nm3anaszd 15 mdsnuanaz 18 NPy Tuuaazildanaili 1 89307 20 a9

ATTN

=1

] Y v v
M319n 15 NPV 159 llihwdaanuandauaili 1 8419 20

PV benefit - PV
Year PV of Benefit PV of cost NPV
cost

0 - 67,031,250 |- 67,031,250

1 9,263,291 922,448 8,340,843 58,690,407
2 8,498,432 846,283 7,652,149 51,038,258
3 7,796,727 776,406 7,020,320 44,017,938
4 7,152,960 712,299 6,440,661 37,577,277
5 6,562,349 653,486 5,908,863 31,668,414
6 6,020,504 599,528 5,420,975 26,247,439
7 5,523,398 550,026 4,973,372 21,274,067
8 5,067,337 504,611 4,562,727 16,711,340
9 4,648,933 462,946 4,185,988 12,525,352
10 4,265,076 424,721 3,840,356 8,684,997
11 2,291,482 389,652 1,901,830 6,783,167
12 2,102,277 357,479 1,744,798 5,038,370
13 1,928,694 327,962 1,600,732 3,437,638
14 1,769,444 300,883 1,468,561 1,969,076
15 1,623,343 276,039 1,347,304 621,772
16 1,489,306 253,247 1,236,059 614,287
17 1,366,336 232,337 1,133,999

18 1,253,519 213,153 1,040,366

19 1,150,017 195,553 954,464

20 1,055,062 179,407 875,655
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2101519015 azmiu 181 NPV azituvea TsIihwdsanuay agiauduuanlu
v

53119109 15 7R 16 Tae = 621,722/ 1,236,059 = 0.5 1 #9171 Payback Period 04154 1l#h

U 1 5 =
WaIIHaY 1NY 155

Y v 1
2. M anazd 159 I fhndanuuaseiad 9218 NPV Tunaazdldauaili 1 9917

25 ARSI

=1

] Y v
3190 16 NPV Isa I mdsnundanuuaseinad aauaili 1 999090 25

Year PV of Benefit PV of cost PV benefit - PV cost NPV
0 - 175,000,000 + 175,000,000 - 175,000,000
1 24,390,842 802,752 23,588,090 - 151,411,910
2 22,376,919 736,470 21,640,449 - 129,771,461
3 20,529,284 675,661 19,853,623 - 109,917,838
4 18,834,205 619,872 18,214,333 - 91,703,505
5 17,279,087 568,690 16,710,397 - 74,993,108
6 15,852,374 521,734 15,330,640 - 59,662,468
7 14,543,462 478,655 14,064,807 - 45,597,661
8 13,342,626 439,133 12,903,493 - 32,694,168
9 12,240,941 402,874 11,838,067 - 20,856,101
10 11,230,221 369,609 10,860,612 - 9,995,490
11 1,476,733 339,091 1,137,641 - 8,857,848
12 1,354,801 311,093 1,043,708 - 7,814,140
13 1,242,936 285,406 957,530 - 6,856,610
14 1,140,309 261,841 878,468 - 5,978,143
15 1,046,155 240,221 805,934 - 5,172,209
16 959,775 220,386 739,389 - 4,432,820
17 880,527 202,189 678,338 - 3,754,481
18 807,823 185,495 622,329 - 3,132,153
19 741,122 170,178 570,944 - 2,561,209
20 679,929 156,127 523,802 - 2,037,407
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Year PV of Benefit PV of cost PV benefit - PV cost NPV
21 623,788 143,236 480,552 1,556,855
22 572,282 131,409 440,873 1,115,981
23 525,030 120,559 404,471 711,510
24 481,679 110,604 371,074 340,436
25 441,907 101,472 340,435 1

{ ] ' o A 3 o {
211013190 16 azin'ldn NPy veoelse Wil mdwasenad azduuinndaainin

Y
25 11l Fay Payback period Yo 139 Irlihnduaseriad widy 257

3. Mz 159 Iihndsnudinia 0218 Npv luuaazdl

AINTT 1

] Y v ]
3197 17 NPV Isa Ivihmdasnumdsnudinia dweadla 1 89319 25

k4
Y

daueali 1 99109 25

Year PV of Benefit PV of cost 4 begggt j i/ NPV
0 - 445,500,000 - 445,500,000 | 445,500,000
1 124,498,486 68,171,961 56,326,525 | 389,173,475
2 114,218,795 62,543,084 51,675,711 | 337,497,764
3 104,787,885 57,378,976 47,408,909 290,088,855
4 96,135,674 52,641,262 43,494,412 + 246,594,443
5 88,197,866 48,294,736 39,903,130 | 206,691,313
6 80,915,474 44,307,097 36,608,376 | 170,082,936
7 74,234,380 40,648,713 33,585,666 | 136,497,270
8 68,104,935 37,292,397 30,812,538 | 105,684,732
9 62,481,592 34,213,209 28,268,383 | 77,416,349
10 57,322,562 31,388,265 25,934,297 | 51,482,052
11 52,589,506 28,796,573 23,792933 | 27,689,119
12 48,247,253 26,418,875 21,828,379 | 5,860,740
13 44,263,535 24,237,500 20,026,036 14,165,295




M3199 17 (M0)

140

Year PV of Benefit PV of cost PV benefit - PV NPV
cost
14 40,608,748 22,236,238 18,372,510
15 37,255,732 20,400,218 16,855,513
16 34,179,571 18,715,797 15,463,774
17 31,357,404 17,170,456 14,186,948
18 28,768,261 15,752,712 13,015,549
19 26,392,900 14,452,029 11,940,871
20 24,213,669 13,258,742 10,954,927
21 22,214,376 12,163,984 10,050,392
22 20,380,161 11,159,618 9,220,543
23 18,697,396 10,238,182 8,459,214
24 17,153,574 9,392,827 7,760,747
25 15,737,224 8,617,273 7,119,951

2015190117 aziinlaa NPy weese il mdsnudmaszdluuinszrieila 12

7117 13 Tae = 5,860,740/ 20,026,036 = 0.3 )

PIUNINY 12.309

Y
v @

ANUU Payback period U4

4
%

T5a lWlihndaud

4. 1Mz 159 i mdsnuvezez 18 NPy Tunaazdl dauadli 199109 20 a9

ATTN

v Y v
9199 18 NPV I5a llihwdanundanuves dauatln 1 541

20

=h.

Year PV of Benefit PV of cost PV benefit - PV cost NPV
0 0 2,659,146 | - 2,659,146 2,659,146
1 517,872 98,803 419,068 2,240,077
2 475,112 90,645 384,466 1,855,611
3 435,882 83,161 352,722 1,502,889
4 399,892 76,294 323,598 1,179,292
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Year PV of Benefit PV of cost PV benefit - PV cost NPV
5 366,873 69,995 296,879 | - 882,413
6 336,581 64,215 272,366 | - 610,047
7 308,790 58,913 249,877 | - 360,171
8 141,647 54,049 87,598 | - 272,572
9 129,951 49,586 80,365 | - 192,207
10 119,221 45,492 73,730 - 118,478
11 109,377 41,736 67,642 | - 50,836
12 100,346 38,289 62,057 11,221
13 92,061 35,128 56,933
14 84,459 32,227 52,232
15 77,486 29,566 47,919
16 71,088 27,125 43,963
17 65,218 24,886 40,333
18 59,833 22,831 37,002
19 54,893 20,946 33,947
20 50,360 19,216 31,144

A < ' o < oA v A
INATITNNLE ITLUUI NPV 61]@\115\111/\]1?111/‘!@1\1\111!5[]83 i]%L‘]Ju‘U’)ﬂ'i%W'J'N‘]Jﬁ 11 ﬂ”U‘]J

A 12 Tag = 50,836/ 62,057 = 0.82 1/ #91iu Payback period Vo415 Iihndsnuvezmiby

11.829

Y
5. 1M A1z 159 Ifhwasnuhvuadneg 1a NPV Tunaass)

125 4491319

9
% v

PNLLE

1 1891




! [ [ 09/ < 09.1’ 1
M319n 19 NPV I5a llihndanundaanuhuinadn daetln 199

= =KX A

=)}

25
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PV benefit - PV

Year PV of Benefit PV of cost cost NPV
0 - 110,000,000 | 110,000,000 | 110,000,000
1 16,652,037 1,816,514 14,835,523 | 95,164,477
2 15,277,098 1,666,526 13,610,572 | 81,553,906
3 14,015,686 1,528,923 12,486,763 | 69,067,143
4 12,858,428 1,402,682 11,455,746 | 57,611,397
5 11,796,723 1,286,864 10,509,858 | 47,101,539
6 10,822,681 1,180,609 9,642,072 | 37,459,467
7 9,929,065 1,083,128 8,845,938 | 28,613,529
8 7,385,866 993,695 6,392,170 | 22,221,358
9 6,776,024 911,647 5,864,377 | 16,356,982
10 6,216,535 836,373 5,380,162 | 10,976,820
11 5,703,243 767,315 4,935,928 6,040,892
12 5,232,333 703,959 4,528,375 | 1,512,517
13 4,800,306 645,834 4,154,472 2,641,955
14 4,403,950 592,508 3,811,442
15 4,040,321 543,585 3,496,736
16 3,706,717 498,702 3,208,015
17 3,400,658 457,525 2,943,133
18 3,119,869 419,748 2,700,122
19 2,862,266 385,090 2,477,176
20 2,625,932 353,293 2,272,639
21 2,409,112 324,122 2,084,990
22 2,210,194 297,360 1,912,834
23 2,027,701 272,807 1,754,894
24 1,860,276 250,282 1,609,994
25 1,706,675 229,616 1,477,059
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1 Y
210915199119 921811 NPV ae4159 Ifhwdsnrhauiadnag danduuinisnaedl
v

A 12 70 13 Tae = 1,512,517/ 4,154,472 = 0.36 1 #9171 Payback period vo4 154 llfhwndaau

oy < [ =
vma@nnny 12.36 1

paagUmiazy anwdluly1dveslasems (Feasibility Analysis) Tagydns
Y
HAADLNUYINAITAINU (Internal Rate of Return: IRR) ¥pamsnoda 15 Ivlihwdsaiumaunu
dsznnaaq 1dun Tsaliihmdanvay, Tsdlwihmwdanunaserinad, Tsaliihndaanus

v Y
1, T5allihwdsnuves, 159 dhwdanurhamadn 1dnanmsinszvigane 11
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Al Aa d U
35199 20 waagUmsiasizy anuduly1dveslasems (Feasibility Analysis) Taon1eas

NAABULINUAINNITANN Y (Internal Rate of Return: IRR)

TsaTrfhwdeau T5alwih TsaTihwdeaw | Tsaluihwdeau T5alwih TsaTlihwdaau
Usznnanee NAWIUAY waeiad Fw0a NAWUVEE hunadn
Initial investment | Initial investment |Initial investment | Initial investment | Initial investment
year & PV by year & PV by year & PV by year & PV by year & PV by year

0 - 67,031,250 |- 175,000,000 |- 445,500,000 |- 2,659,146 |- 110,000,000
1 9,263,291 24,390,842 124,498,486 517,872 16,652,037
2 8,498,432 22,376,919 114,218,795 475,112 15,277,098
3 7,796,727 20,529,284 104,787,885 435,882 14,015,686
4 7,152,960 18,834,205 96,135,674 399,892 12,858,428
5 6,562,349 17,279,087 88,197,866 366,873 11,796,723
6 6,020,504 15,852,374 80,915,474 336,581 10,822,681
7 5,523,398 14,543,462 74,234,380 308,790 9,929,065
8 5,067,337 13,342,626 68,104,935 141,647 7,385,866
9 4,648,933 12,240,941 62,481,592 129,951 6,776,024
10 4,265,076 11,230,221 57,322,562 119,221 6,216,535
11 2,291,482 1,476,733 52,589,506 109,377 5,703,243
12 2,102,277 1,354,801 48,247,253 100,346 5,232,333
13 1,928,694 1,242,936 44,263,535 92,061 4,800,306
14 1,769,444 1,140,309 40,608,748 84,459 4,403,950
15 1,623,343 1,046,155 37,255,732 77,486 4,040,321
16 1,489,306 959,775 34,179,571 71,088 3,706,717
17 1,366,336 880,527 31,357,404 65,218 3,400,658
18 1,253,519 807,823 28,768,261 59,833 3,119,869
19 1,150,017 741,122 26,392,900 54,893 2,862,266
20 1,055,062 679,929 24,213,669 50,360 2,625,932
21 623,788 22,214,376 2,409,112
22 572,282 20,380,161 2,210,194
23 525,030 18,697,396 2,027,701
24 481,679 17,153,574 1,860,276
25 441,907 15,737,224 1,706,675
IRR 2.94% 0.87% 19.65% 7.64% 5.42%
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110151992 1A1dAsIwano U UIINAITAINY (IRR) ¥4 154 Iihwmdsnvauminy
[ a J 1w o [
2.94% , T3 IWihndsnuuaseiad minu 0.87% , 153 lrlihmdsaudiuia widu 19.65%
Y
o 1w o o <3 T W o w

Tiq"lwﬁwwawmﬂmzmmu 7.64% L T'ﬁ\ﬂﬂﬁﬁ"lﬁ\‘]\‘ﬂul‘ﬂ‘lﬁﬂﬂ!aﬂL‘I/]']ﬂ‘U 5.42% enuanay
d! a [ 1 Y 1
%Qﬁ'lﬂWﬁ]Tiﬂ!']ﬂTﬂfW]ﬂNﬁ@]ﬂﬂllﬂuﬂ1ﬂﬂ1iﬁﬁnu1uﬂ15ﬂ@ﬁﬁNIi\iulV‘lﬁnmagﬂimﬂﬂ

TsaihndsnuFanadulsddihmdaumadeniinisrzamuuniga

dy a 1 [ Y a [ 1 Y Y
wennnimannsanswiudunulumsaaa ldihonndsulsznnag deudn
1A v Jd o 1) 1 1 o 1 I~
5IMaINU (UM aon laiad) dmsulseldfhudazlszinnaen naasdanaisdeais i
1 [ = 1T Aa Y4
1871 simasuveslsldihmasnuan egi 50,000 — 92,000 Ve ladad, Tsaluih
o A ¢ 1A 1 a v o o = 1A
WALULAIDINATDYN 165,000 — 205,000 VAo ladaa, T5eIlihwdsaudmnaegn
T Aa 4 [ Id’ 1
45,000 - 65,000 1asn laiad, Tse I mdsnuvezegn 1,800,000 — 2,500,000 1nAD

a v Y 2’ < VA 1A v o
nladaa uazTia”lwﬂmmqmuwmmaﬂagm 50,000 — 90,000 V1NABN laINA

1 4 [
Fadunuuedlse rihmdsnudmalumsneadielsd Winiudedeuiuum de

ay o ¢ 9 A1 o A
ﬂiajﬁﬁllajﬂguﬂ']@']mq@
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mnin 68 uaasdunulumswana s ldihilszanaisn tezmaneuunun ldsunnmsamu

A o oA
MNIUNUNUINNU
Plant Payback
TIMaamM | 52820081 M O&M | Factor "uuumén period IRR
Uszianvoandanu (Internal HNevie
Aniiums: Rate of
vmiladnd | @) [%@wasp| % | vmmie|  (years) Return)
1. Tsa lihwmdeauan
- vALin (150-300 kW) 82,500 100 | 1.50% | 15.00% | 7.82 Aanenily 9.0%
- YUIANAN (600-750 kW) 66,000 150 | 1.50% | 17.00% | 552 0195201 20 7]
- yualng (>1000 kW) 53,625 1.50 | 1.50% | 18.00% | 4.24 15.50 2.94% | 5171 Adder 107
2. Tad Tihwdenuuaseniiag
- HUDUUAAIAT 3kW/01A15 200,000 0.50 | 0.50% | 14.00% | 17.42 AanonDe 9.0%
- HUVVUWAIAT 100kW/21A15| 190,000 1.00 | 0.50% | 14.00% | 16.55 9193211 25 1)
- uuUuAUYINATNg 1000k 175,000 1.50 | 0.50% | 14.50% | 14.72 25.00 0.87% | 91A1 Adder 107
3. Tse'lfhwmdenudnia
- VWAL (500-1000 kW) 61,875 200 | 250% | 75.00% | 2.69 Aanenidls 9.0%
- vualng (>5000 kW) 49,500 250 2.50% | 75.00% | 225 12.30 19.65% | 193311 251
5101 Adder 71/
1N/AU
4. Ts Iihndsnuvey Vyz/ U Fnnenifls 9.0%
- HUVBIKNN (50-300 ton/day) | 1,885,714 200| 450% | 85.00% | 3.35 9193211 20 1)
- LUDIALHT (>500 ton/day) 2,357,143 250 | 4.50% | 85.00% | 3.01 11.82 7.64% | 9191 Adder 77
MiInveE 300
/AU
5. 15 lihwdaihnadn
- UAAN (<500 kW) 78,000 1.00 | 2.00% | 35.00% [ 3.10 AanontDe 9.0%
- yalng (>2000 kW) 55,000 1.50 | 2.00% | 35.00% | 2.19 12.36 542% | ewszuu 251l
5101 Adder 7/

A = = A Y < Y19y a J o
LﬂJ'é)L‘lJiEJ‘ULWEJ‘Ui]'IﬂﬂWW‘W 68 um%mu‘lmmunummaﬂﬂﬁWmmmmwawm

F4
% =1

v Y
NInua @sniEesdIAuAuNUNde (U naeniag) voa 159 lWiha1eg 9ntes lunldded

v = =~ 9 A 1 1 d'

1. IiQVlV\IﬁTWﬁQQ1u%'}N?ﬁ HAUNURAIABVTUIY N 2.69 UM
o o : ay A ! =

2. IﬁQVlV\IﬁTWﬁQHT‘UHTQLaﬂ HAUNURAIADVTUIY N 3.10 U

3. Tsallihwmdsamver Tdunumasaontae #t 335 U

4. Tsaldhwdenuay Sdununasdeniiig 7 7.82 1

q

]
= 1 ]

[ a Jay A
5. IiQ"lV\IﬂWWﬁQQ']uLLﬁQ@'Wl@ﬂ UAUNURAYNDVUIY N 17.42 VN

q
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1. Tsallihwdaauay

- WAEn (150-300 kW)

o Jq & 4
Aaad luNUNNUIgTITMITIaY

6,000 [ONFU
f9uazAndalunufinnld
- YUIANA (500-750 kW) - pouan
-gualvig) (>1000 kW) 250,000 |ttagNADEIY
2 JsaIWfhwmdanunasening
- YUNAIMOIANTVHIAER 3,000 |Tnsam3sthu 1,000 Haa
- YUNAINOIMT WIS 5,000 |ludioglnaiq nazanUATI¥Ng
- UUNAIN T39011/01A153 A 1hey 20,000 Tt S HaZDINIFIND
-szuuwan dhaualng 50,000
3. 159 IWihndaanugna
- YUAEN (500-1000 kW) 15,000 | 15 Teraumae ldv1nauasu
1¥iaamaeldainTssnu
-yua ngj (>2500 kW) 800,000 RAAIHNITUINHAT
4. 159 I dhndsanuvey
- YUIAEN (50-200 ton/day) 10,500 [1NALIAA199 30 991
- 4118111 (>1000 ton/day) 75,000 | Juvaninnaaagee vi/asvan
5. Taallihndaihmnadn
- YUIALAN (500-1000 kW) 5,000 |32UAU oUA. Aiumaniimngay
-y 11 (>2000 kW) 250,000 | SN UNINFAUTENIU
I e e 1,489,500

MNHHINT 1 ANEMNUDIHAINAIUNALNY 1) 2020

Y
Usznanmsaadalu 15 F9anih
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Plant ERGRESIER
TN 52821781 [ A1 0&M | Factor mae
Uszanuoanasau o~ - TUETR
guums:| % Qu <
vnnlaiag a) G % INMUY
1. Tsa TWfhndenvay
- uALan (150-300 kW) 82,000-92,000 1.00 | 1.50% | 15.00% | 7.72-872 | Aasends 9.0%
- YUIANAN (500-750 kW) 66,000-76,000 150 | 1.50% | 17.00% | 5.52-636 01932UD 201/
-y l1g (51500 kW) 50,000-60,000 150 | 1.50% | 18.00% | 4.74-5.00 | sa;e1 Tl
2. Tsalfhndanuuaseniing
- UWUUUUHAINT 3kKW/B1A15 195,000-205,000 0.50 | 0.50% | 14.00% | 17.00-18.00 Annonide 9.0%
- WUUUUHAIAT 100kW/01A15 180,000-190,000 0.50 | 0.50% | 14.00% | 16.00-17.00 91YITVY 25 1
- nuvuuduvIalvg >1000kW| 165,000-175,000 150 | 0.50% | 14.50% | 14.00-15.00 | 51me1 I #haei
3. Tsa Ilihmdaanudna
- “lJ‘Lﬂﬂ!,gﬂ (500-1000 kW) 55,000-65,000 2.00 | 2.50% | 75.00% 2.50-3.00 ﬁﬂﬂﬂﬂ!‘ﬁﬂ 9.0%
- yualng) (>5000 kW) 45,000-55,000 2.50 | 2.50% | 75.00% | 2.25-2.75 0193511 25 1]
(310137174 1,000 VIN/H1) sinan Ilfhasdi
4. Tsaliihndanuvee IN/AUVLL/ U Anaonidie 9.0%
- LUDHININ (50-300 ton/day)  |1,800,000-2,000,000 2.00| 4.50% | 85.00% | 3.05-3.58 01932UD 201/
- LUDIAUAT (>500 ton/day) 2,250,000-2,500,000 250 4.50% | 85.00% | 2.82-327 | :immldldhasi
MMIAVYL 300 UIN/AU
5. Tsallihwdahvnadn
- Tﬂ?ﬂlaﬂ (<500 kW) 70,000-90,000 1.00 | 2.00% | 35.00% 2.75-3.50 Anaonide 9.0%
- 110 118y (>2000 kW) 50,000-70,000 1.50 | 2.00% | 35.00% | 2.00-2.75 01g3zuD 251

siman Inlfhasd

d' Y d' a (% =y
MNAUINN 2 mu‘nuTﬂmeameiwam"lﬂﬁwmﬂwawmmgunﬂu

* 511153 I hwez vmeenTada

w yjsauanauuaza lFaelunssou Teaaeda
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TsaIihnwdeauay Equipment BOS Total THB/KW system
vaile Cost (USD/KW) | Cost (USD/KW)| Cost (USD/KW) | (THB33/USD)
- uadn (150-300 kW) 2,000 500 2,500 82,500
- YUIANAI (500-750 kW) 1,600 400 2,000 66,000
- a1 (>1000 kW) 1,300 325 1,625 53,625
80% 20% 100%
Aunumsnan e Iihmdsnunaserind (THB/AW)
T5aIifhwmdenunaseniag Equipment BOS Total USD/KW system
vaild Cost (THB/kW) | Cost (THB/kW)| Cost (THB/KW) | (THB33/USD)
- BUVUUHAIA 3kW/1915 130,000 70,000 200,000 6,061
- HUUVUAAINT 100kW/1A13 125,000 65,000 190,000 5,758
- 11U PV Power Plant 1000kW 115,000 60,000 175,000 5,303
~65% ~35% 100%
AunumswanlseIdmdenuinne (USDAW)
T3 IWhwdanudna Equipment BOS Total THB/kW system
ﬂlu1ﬂﬁ1%} Cost (USD/kW) | Cost (USD/kW)| Cost (USD/KW) (THB33/USD)
- yAdn (500-1000 kW) 1,500 375 1,875 61,875
- i@ lng) (5000 kW) 1,200 300 1,500 49,500
80% 20% 100%
AunumskanlseIiihmdsauvey (UsDAuvez/u)
Tsa'lWihmdsauves Equipment BOS Total VAUV I
vaile Cost (USD) | Cost (USD) Cost (USD) (THB33/USD)
- 480 (50-300 ton/day) 40,000 17,143 57,143 1,885,714
- yalng (>500 ton/day) 50,000 21,429 71,429 2,357,143
70% 30% 100%
dumumsnanlitihonndahvinadn (uspiw)
szuumaailthanwdai Equipment BOS Total USD/KW system
a4 Cost (THB/KW) | Cost (THB/kW)| Cost (THB/KW) | (THB33/USD)
- "lJLﬂﬂLﬁﬂ (<500 kW) 60,000 18,000, 78,000 2,364
- vualwa) (>2000 kW) 40,000 15,000 55,000 1,667

v Y
MEuINd 3 dunumsnenslseIlihnnwdsaulszmnaie
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T
Y

NGRS kW 150.00 150.00 600.00 600.00 1250.00 1250.00
Plant Factor % 15.00% 15.00% 17.00% 17.00% 18.00% 18.00%
orgmawan TWih Year 20 20 20 20 20 20
ﬂgmﬁ”ﬂﬁuﬁ % 6.000 9.000 6.000 9.000 6.000 9.000
f11 Capital Recovery Factor - 0.087185 | 0.109546 | 0.087185 [ 0.109546 | 0.087185 | 0.109546
AguasnuszuL* Bath/yr. 185,625 185,625 594,000 594,000 | 1,005,469 | 1,005,469
g Inihiingald KWhiyr. 197,100 197,100 893,520 893,520 | 1,971,000 | 1,971,000
FIMUBITLUUNINUA Bath/kW 82,500 82,500 66,000 66,000 53,625 53,625
ns@ii 1 1850 3ugemde 0.0%
mlFgvosdsmInsans Bath 12,375,000 | 12,375,000 | 39,600,000 | 39,600,000 | 67,031,250 | 67,031,250
Fuaanuaoll Bath/yr. | 1078909 | 15355638 | 3,452,508 | 4,338,040 | 5,844,090 | 7,343,037
Aunumswan liihaeniiaer| Bath/kWh 6.42 7.82 4.53 5.52 3.48 4.24
nsdii 2 18503 udemde 30%
mldiedsulazams Bath 8,662,500 | 8,662,500 | 27,720,000 | 27,720,000 | 46,921,875 | 46,921,875
{uanueell Bath/yr. 755,236 948,946 | 2,416,756 | 3,036,628 | 4,090,863 | 5,140,126
dunumswan lihaeniiie*| Bath/kwh 4.77 5.76 3.37 4.06 2.59 3.12

v 9
mMweni 4 Aunumsneaslsevdhwasauan vune 150 - 1250 kW

ARANIFITNE A ANEINUAINAa0n 20 1)

1M 0&M = 1.50% vouluaIny
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Long Run Marginal Cost of Wind Turbine Generation Project 1250 kW.

Investment Cost of Plant 53,625 Baht/kW. Discount Rate 9.00%
Plant Capacity Factor 18.00% Plant Capacity ~ 1,250.00 kW.
Payback period 15.5 years Oo&M 1.50%
Investment of PV system 67,031,250
Fiscal | Discount Direct Benefit Total Cost Present V.@0.75%DR.
Year Factor [Annual Gen.| Electricity | Total Benefit O&M Total Cost P.V.of P.V.of
9.00% (kWh) Cost Baht Cost Baht Benefit Cost
0 1.0000 - 2 s = 67,031,250 - 67,031,250
1 0.9174 1,971,000 | 10,096,987 | 10,096,987 1,005,469 1,005,469 9,263,291 922,448
2 0.8417 1,971,000 | 10,096,987 | 10,096,987 1,005,469 1,005,469 8,498,432 846,283
3 0.7722 1,971,000 | 10,096,987 | 10,096,987 1,005,469 1,005,469 7,796,727 776,406
4 0.7084 1,971,000 | 10,096,987 | 10,096,987 1,005,469 1,005,469 7,152,960 712,299
5 0.6499 1,971,000 | 10,096,987 | 10,096,987 1,005,469 1,005,469 6,562,349 653,486
6 0.5963 1,971,000 | 10,096,987 | 10,096,987 1,005,469 1,005,469 6,020,504 599,528
7 0.5470 1,971,000 | 10,096,987 | 10,096,987 1,005,469 1,005,469 5,523,398 550,026
8 0.5019 1,971,000 | 10,096,987 | 10,096,987 | 1,005,469 [ 1,005,469 | 5,067,337 504,611
9 0.4604 1,971,000 | 10,096,987 | 10,096,987 1,005,469 1,005,469 4,648,933 462,946
10 0.4224 1,971,000 | 10,096,987 | 10,096,987 1,005,469 1,005,469 4,265,076 424,721
11 0.3875 1,971,000 5,913,000 5,913,000 1,005,469 1,005,469 2,291,482 389,652
12 0.3555 1,971,000 5,913,000 5,913,000 1,005,469 1,005,469 2,102,277 357,479
13 0.3262 1,971,000 5,913,000 5,913,000 1,005,469 1,005,469 1,928,694 327,962
14 0.2992 1,971,000 5,913,000 5,913,000 1,005,469 1,005,469 1,769,444 300,883
15 0.2745 1,971,000 5,913,000 5,913,000 1,005,469 1,005,469 1,623,343 276,039
16 0.2519 1,971,000 5,913,000 5,913,000 1,005,469 1,005,469 1,489,306 253,247
17 0.2311 1,971,000 5,913,000 5,913,000 1,005,469 1,005,469 1,366,336 232,337
18 0.2120 1,971,000 5,913,000 5,913,000 1,005,469 1,005,469 1,253,519 213,153
19 0.1945 1,971,000 5,913,000 5,913,000 1,005,469 1,005,469 1,150,017 195,553
20 0.1784 1,971,000 5,913,000 5,913,000 1,005,469 1,005,469 1,055,062 179,407
Total 160,099,872 87,140,625 | 80,828,488 | 76,209,717

v v
aeanii 5 AunulumsneasTseIdfhwasauasvnalveg 1250 kw szezina1 20

Assume: Feed in Tariff 5.12

Year 11-20tariff
O&M Increase

Electrical Tariff Increase

3.00

Baht/kWh. For 10 years
Baht/kWh.
0.00%

0.00% for each year



169

e a2 PV Rooftop PV Rooftop PV Power Plant
NAINANAAAY
kW 3.12 3.12 100 100 1000 1000
Plant Factor % 14.00% 14.00% 14.00% 14.00% 14.50% 14.50%
agmiswan llih Year 25 25 25 25 25 25
aonidiekug % 6.000 9.000 6.000 9.000 6.000 9.000
f Capital Recovery Factor - 0.078227 | 0.101806 0.078227 0.101806 0.078227 0.101806
ﬁ]@gga%ny1§guu* Bath/yr. 3,120 3,120 95,000 95,000 875,000 875,000
amdsulihiinaald KWhiyr. 3,826 3,826 122,640 122,640 | 1,270,200 | 1,270,200
ﬁﬂﬁlﬂ\iizﬂﬂﬁﬁﬁncﬂ Bath/kWp 200,000 | 200,000 190,000 190,000 175,000 175,000
nsdi 1 1850isugemde 0.0%
M lFevesdiminsans Bath 624,000 | 624,000 | 19,000,000 | 19,000,000 | 175,000,000 | 175,000,000
ﬁumnum’aﬂ Bath/yr. 48,813 63,527 1,486,308 1,934,319 13,689,676 | 17,816,094
dunumsnaa lWihdenise* | Bath/kWh 1357 | 1742 12.89 16.55 11.47 14.72
nsdid 2 185uisugemde 30%
ﬂ'ﬂ%’ﬂ'mmaqé’fqyiﬂquj Bath 436,800 436,800 | 13,300,000 | 13,300,000 [ 122,500,000 | 122,500,000
fumnum'aﬂ Bath/yr. 34,169 44,469 1,040,415 1,354,023 9,582,773 | 12,471,266
dunumswanliihdentiies | BathkWh 9.75 12.44 9.26 11.82 8.23 10.51

v A
1w [V a J
aeuInii 6 Aunumsneaslseddhmasaunasernag
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Long Run Marginal Cost of PV Power Plant 1,000 kWp.
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Investment Cost of Plant 175,000 Baht/kWp. Discount Rate 9.00%
Plant Capacity Factor 14.50% Plant Capacity 1,000.00 kWp.
Payback Period 25.00 years O&M 0.50%
Fiscal | Discount [Direct Benefit Total Cost Present V.@0.75%DR.
Year | Factor | Annual Gen.| Electricity | Total Benefit [ Investment of] O & M Total Cost P.V.of P.V.of
9.00% [ (kWh) Cost " Baht PV System | (ost” Baht Benefit Cost

0 1.0000 - = - 175,000,000 - 175,000,000 - 175,000,000
1 0.9174 1,270,200 | 26,586,018 [ 26,586,018 875,000 875,000 | 24,390,842 802,752.3
2 0.8417 1,270,200 | 26,586,018 [ 26,586,018 875,000 875,000 | 22,376,919 736,470.0
3 0.7722 1,270,200 | 26,586,018 | 26,586,018 875,000 875,000 [ 20,529,284 675,660.5
4 0.7084 1,270,200 | 26,586,018 [ 26,586,018 875,000 875,000 | 18,834,205 619,872.1
5 0.6499 1,270,200 | 26,586,018 [ 26,586,018 875,000 875,000 | 17,279,087 568,690.0
6 0.5963 1,270,200 | 26,586,018 [ 26,586,018 875,000 875,000 | 15,852,374 521,733.9
7 0.5470 1,270,200 | 26,586,018 | 26,586,018 875,000 875,000 | 14,543,462 478,655.0
8 0.5019 1,270,200 | 26,586,018 [ 26,586,018 875,000 875,000 | 13,342,626 439,133.0
9 0.4604 1,270,200 | 26,586,018 [ 26,586,018 875,000 875,000 [ 12,240,941 402,874.3
10 | 0.4224 1,270,200 | 26,586,018 [ 26,586,018 875,000 875,000 [ 11,230,221 369,609.5
11 0.3875 1,270,200 | 3,810,600 3,810,600 875,000 875,000 1,476,733 339,091.2
12 | 0.3555 1,270,200 | 3,810,600 3,810,600 875,000 875,000 1,354,801 311,092.9
13 0.3262 1,270,200 | 3,810,600 3,810,600 875,000 875,000 1,242,936 285,406.3
14 | 0.2992 1,270,200 | 3,810,600 3,810,600 875,000 875,000 1,140,309 261,840.7
15 0.2745 1,270,200 | 3,810,600 3,810,600 875,000 875,000 1,046,155 240,220.8
16 | 0.2519 1,270,200 | 3,810,600 3,810,600 875,000 875,000 959,775 220,386.0
17 | 0.2311 1,270,200 | 3,810,600 3,810,600 875,000 875,000 880,527 202,189.0
18 0.2120 1,270,200 | 3,810,600 3,810,600 875,000 875,000 807,823 185,494.5
19 | 0.1945 1,270,200 | 3,810,600 3,810,600 875,000 875,000 741,122 170,178.5
20 | 0.1784 1,270,200 | 3,810,600 3,810,600 875,000 875,000 679,929 156,127.0
21 0.1637 1,270,200 | 3,810,600 3,810,600 875,000 875,000 623,788 143,235.8
22 | 0.1502 1,270,200 | 3,810,600 3,810,600 875,000 875,000 572,282 131,409.0
23 0.1378 1,270,200 | 3,810,600 3,810,600 875,000 875,000 525,030 120,558.7
24 | 0.1264 1,270,200 | 3,810,600 3,810,600 875,000 875,000 481,679 110,604.3
25 0.1160 1,270,200 | 3,810,600 3,810,600 875,000 875,000 441,907 101,471.9
Total 323,019,176 196,875,000 | 183,594,756 | 183,594,757

v v
1w Y a J =
mweanii 7 Aunulumsneaslseidhmdsauuaseriiad 1,000 kwp. szezina1 257

Assume: Feed in Tariff 20.93 Baht/kWh. For 10 years

Year 11-20 tariff

O&M Increase

3.00 Baht/kWh.

0.00% for each year
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v

YUIA <1000 kW

YUIA >5000 kW

RGN ARG

kW 500.00 500.00 9000.00 9000.00
Plant Factor % 75.00% 75.00% 75.00% 75.00%
prgmswan llih Year 25 25 25 25
poniboiug % 6.000 9.000 6.000 9.000
fi1 Capital Recovery Factor - 0.078227 0.101806 0.078227 0.101806
MANuTeuvesFINIg kCal/kg 3,500.0 3,500.0 3,500.0 3,500.0
manudeuitldaeduinna KWht/éi 4,069.8 4,069.8 4,069.8 4,069.8
Thermal Plant Efficiency % 20.00% 20.00% 23.00% 23.00%
wim Iihinaa1d0ndma | kwhiu 814.0 814.0 936.0 936.0
Wsinadwaai 1 umsnaa’lii]  §uAl 4,036 4,036 63,170 63,170
MguasnuIsEUL Bath/yr. 773,438 773,438 11,137,500 11,137,500
Ansomasildnanliihaoil | Bathiyr. 4,035,857 4,035,857 63,169,938 63,169,938
Amdao ithiinaa 1diomma | kwhiyr, 3,285,000 3,285,000 59,130,000 59,130,000
Amdea Iihindaldgnsee | kwhir. 2,956,500 2,956,500 53,217,000 53,217,000
SIMVBITTUUTINUA Bath/kW 61,875 61,875 49,500 49,500
sl 1 145utugemie 0.0%
Ruaanuuealasins Bath 30,937,500 30,937,500 | 445,500,000 | 445,500,000
Ruanuaoil Bath/yr. 2,420,139 3,149,631 34,850,003 45,354,685
dunumswaa Tihaenie Bath/kWh 2.45 2.69 2.05 2.25
nsdii 2 185utugemie 30%
Ruaanuuedlnsins Bath 21,656,250 21,656,250 | 311,850,000 | 311,850,000
RUaINUADL) Bath/yr. 1,694,097 2,204,742 24,395,002 31,748,279
dunumswaa Tihaenie: Bath/kWh 2.20 2.37 1.85 1.99

v 9
MeIni 8 AunumsneaslseIlihwasaudiuaa
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Long Run Marginal Cost of Biomass Power Plant Project
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Investment Cost of Plant 49,500  Baht/kW. Discount Rate 9.00%
Plant Capacity Factor 75.00% Plant Capacity 9,000 kW.
Payback period 12.30 years 0&M 2.50%
Fiscal | Discount Direct Benefit Total Cost Present V.@0.75%DR.
Year | Factor [Annual Gen.| Electricity | Total Benefit | Investment&| O &M Total Cost P.V.of P.V.of
9.00% [ (kWh)* Cost " Baht Fuel Cost | (et Baht Benefit Cost
0 1.0000 - 445,500,000 - 445,500,000 445,500,000
1 0.9174 | 53,217,000 | 135,703,350 | 135,703,350 | 63,169,938 | 11,137,500 74,307,438 | 124,498,486 68,171,961
2 0.8417 | 53,217,000 | 135,703,350 | 135,703,350 | 63,169,938 | 11,137,500 74,307,438 | 114,218,795 62,543,084
3 0.7722 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 [ 104,787,885 57,378,976
4 0.7084 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 96,135,674 52,641,262
5 0.6499 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 88,197,866 48,294,736
6 0.5963 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 80,915,474 44,307,097
7 0.5470 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 74,234,380 40,648,713
8 0.5019 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 68,104,935 37,292,397
9 0.4604 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 62,481,592 34,213,209
10 0.4224 | 53,217,000 | 135,703,350 | 135,703,350 | 63,169,938 | 11,137,500 74,307,438 57,322,562 31,388,265
11 0.3875 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 52,589,506 28,796,573
12 0.3555 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 48,247,253 26,418,875
13 0.3262 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 44,263,535 24,237,500
14 0.2992 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 40,608,748 22,236,238
15 0.2745 153,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 37,255,732 20,400,218
16 0.2519 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 34,179,571 18,715,797
17 0.2311 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 31,357,404 17,170,456
18 0.2120 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 28,768,261 15,752,712
19 0.1945 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 26,392,900 14,452,029
20 0.1784 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 24,213,669 13,258,742
21 0.1637 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 22,214,376 12,163,984
22 0.1502 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 20,380,161 11,159,618
23 0.1378 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 18,697,396 10,238,182
24 0.1264 | 53,217,000 | 135,703,350 | 135,703,350 | 63,169,938 | 11,137,500 74,307,438 17,153,574 9,392,827
25 0.1160 | 53,217,000 | 135,703,350 | 135,703,350 [ 63,169,938 | 11,137,500 74,307,438 15,737,224 8,617,273
Total 3,392,583,750 2,303,185,947 | 1,332,956,958 | 1,175,390,724

v 9
MEuIn®i 9 AunumsneaslseIddhmasaudiuaavuia 9,000 kw. szezinai 257

Based on long run marginal cost 2.55

Electricity internal use 10%

Baht/kWh.

Fuel Cost and O&M Increase 0.00%

for each year
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S a2 YUIA <500 kW YUIA >2000 kW
MAIHANAAA
kW 500.00 500.00 2000.00 2000.00
Plant Factor % 35.00% 35.00% 35.00% 35.00%
prgmswan T Year 25 25 25 25
aonibeiug % 6.000 9.000 6.000 9.000
f Capital Recovery Factor = 0.078227 0.101806 0.078227 0.101806
ﬁWﬂLLagﬂyﬁguu(O&M)* Bath/yr. 780,000 780,000 2,200,000 2,200,000
N Bath/yr. . - - -
amdsu ihiinaa'ld KWhiyr. 1,533,000 | 1,533,000 6,132,000 | 6,132,000
ﬂmmmiwmizwm Bath/kW 78,000 78,000 55,000 55,000
3@ 1 185uisuemie 0.0%
ﬁuaqnuﬂjﬁ)qiﬂﬁnﬂﬁ Bath 39,000,000 39,000,000 110,000,000 110,000,000
ﬁuaqnum’a“ﬂ Bath/yr. 3,050,842 3,970,444 8,604,939 11,198,688
dunumswaa Trlihaeniaes | Bathkwh 2.50 3.10 1.76 2.19

4 1 :/I [V :} <
MEuIni 10 Aununmsneaslseidhmasauhmnabn

ARALINTITNE A MNEINUAIN
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Long Run Marginal Cost of Hydro Power Plant Project

Investment Cost of Plant 55,000 Baht/kWh Discount Rate 9.00%
Plant Capacity Factor 35.00% Plant Capacity 2,000 kW.
Payback period 12.36 years O0&M 2.00%
Fiscal | Discount Direct Benefit Total Cost Present V.@0.75%DR.
Year Factor | Annual Gen. | Electricity | Total Benefit | Investment of| O & M Total Cost P.V. of P.V.of
9.00% (kWh) Cost " Baht PV System | Cost’ Baht Benefit Cost

0 1.0000 2 - - 110,000,000 - 110,000,000 - 110,000,000
1 0.9174 4,905,600 | 18,150,720 18,150,720 1,980,000 1,980,000 16,652,037 1,816,514
2 0.8417 4,905,600 | 18,150,720 18,150,720 1,980,000 1,980,000 15,277,098 1,666,526
3 0.7722 4,905,600 | 18,150,720 18,150,720 1,980,000 1,980,000 14,015,686 1,528,923
4 0.7084 4,905,600 | 18,150,720 18,150,720 1,980,000 1,980,000 12,858,428 1,402,682
5 0.6499 4,905,600 | 18,150,720 18,150,720 1,980,000 1,980,000 11,796,723 1,286,864
6 0.5963 4,905,600 | 18,150,720 18,150,720 1,980,000 1,980,000 10,822,681 1,180,609
7 0.5470 4,905,600 | 18,150,720 18,150,720 1,980,000 1,980,000 9,929,065 1,083,128
8 0.5019 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 7,385,866 993,695
9 0.4604 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 6,776,024 911,647
10 0.4224 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 6,216,535 836,373
11 0.3875 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 5,703,243 767,315
12 0.3555 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 5,232,333 703,959
13 0.3262 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 4,800,306 645,834
14 0.2992 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 4,403,950 592,508
15 0.2745 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 4,040,321 543,585
16 0.2519 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 3,706,717 498,702
17 0.2311 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 3,400,658 457,525
18 0.2120 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 3,119,869 419,748
19 0.1945 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 2,862,266 385,090
20 0.1784 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 2,625,932 353,293
21 0.1637 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 2,409,112 324,122
22 0.1502 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 2,210,194 297,360
23 0.1378 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 2,027,701 272,807
24 0.1264 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 1,860,276 250,282
25 0.1160 4,905,600 | 14,716,800 14,716,800 1,980,000 1,980,000 1,706,675 229,616
Total 391,957,440 159,500,000 [ 161,839,697 | 129,448,708

] Y v
1 o - o d
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Tariff+Adder 3.70Baht/kWh. For 7 years, Year 8-20 tariff 3.00 Baht/kWh.

Electricity internal used 20.00% Electrical Tariff Increase 0.00% for each year
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e aa 2 Tons/year 70,000 350,000
MAIHANAAAT

kW Bio Gas 1,410 Incineration 15,794

Plant Factor % 85.00% 85.00% 85.00% 85.00%
p1gmsnanlulih Year 20 20 20 20
ﬂamﬁyaﬁufj’ % 6.000 9.000 6.000 9.000
f Capital Recovery Factor 3 0.087185 0.109546 0.087185 0.109546
AQUAsNYITTUD* Bath/yr. 9,572,925 9,572,925 | 107,695,407 | 107,695,407
Snaezaamasae iy Tons/day 225.62 225.62 1,128.12 1,128.12
510 lannAitdavgzs* Bath/yr. 21,000,000 | 21,000,000 | 105,000,000 [ 105,000,000
51014910 Recycle (10% voaaininue]  Bath/yr. 2,100,000 2,100,000 | 10,500,000 [ 10,500,000

519 1dnnmsueife (700 1A Bath/yr. 4,900,000 4,900,000 \ -
e iihiinda Idiaue KWhyr. 10,500,000 | 10,500,000 [ 117,600,000 | 117,600,000
ﬁwwﬁmu"lvdﬁwﬁwﬁm”l&’qw%*** KkWhiyr. 8,400,000 8,400,000 | 94,080,000 | 94,080,000
FIM0ITZUUARNYTIIMYE | Bath/ton/day 1,885,714 1,885,714 2,357,143 2,357,143
Total Fixed Investment Bath 382,917,002 | 382,917,002 | 2,393,231,265 | 2,393,231,265
Pre-Operating Expense Bath 42,546,334 42,546,334 265,914,585 265,914,585
FIMBITTIURINYA Bath 425463336 | 425,463,336 | 2,659,145,850 | 2,659,145,850

nsdln I8 uRuTemde 0.0%

Ruauueelasims Bath 425,463,336 | 425,463,336 | 2,659,145,850 | 2,659,145,850
RUAINUADY) Bath/yr. 37,093,832 | 46,608,009 | 231,836,453 | 291,300,054
Aunumsnan Trihdeniioe: Bath/kWh 2.22 3.35 2.38 3.01

v 4
MUELINA 12 Aunumsnoaslsa ldmasauves

a )

ARALINTITNE A AMNAINUAIN

A1 O&M Biogas = 2.50%

A1 O&M incineration = 4.50% "UfNﬁuaW]u

15 I aelu 20%

MMIAVEL = 300  1UIN/HU



Long Run Marginal Cost of MSW Power Plant Project
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Investment Cost of Plant 2,659,146 10"xBaht Discount Rate 9.00%
Plant Capacity Factor 85.00% Plant Capacity 15,794 kW.
Payback period 11.82 years 0&M 4.50%
Fiscal | Discount Direct Benefit Total Cost Present V.@0.75%DR.
Year Factor | Annual Gen. | Electricity |Total Benefitlnvestmentof O & M | Total Cost | P.V.of P.V.of
9.00% Wh)  Fost ¥ 10°xBal 10 xBaht | PV System | o> Baht | Benefit [ Cost
0 1.0000 = - - 2,659,146 - 2,659,146 - 2,659,146
1 09174 94,080,000 564,480 564,480 107,695 107,695 | 517,872 98,803
2 0.8417 94,080,000 564,480 564,480 107,695 107,695 | 475,112 90,645
3 0.7722 94,080,000 564,480 564,480 107,695 107,695 | 435,882 83,161
4 0.7084 94,080,000 564,480 564,480 107,695 107,695 | 399,892 76,294
5 0.6499 94,080,000 564,480 564,480 107,695 107,695 | 366,873 69,995
6 0.5963 94,080,000 564,480 564,480 107,695 107,695 | 336,581 64,215
7 0.5470 94,080,000 564,480 564,480 107,695 107,695 [ 308,790 58,913
8 0.5019 94,080,000 282,240 282,240 107,695 107,695 | 141,647 54,049
9 0.4604 94,080,000 282,240 282,240 107,695 107,695 | 129,951 49,586
10 0.4224 94,080,000 282,240 282,240 107,695 107,695 | 119,221 45,492
11 0.3875 94,080,000 282,240 282,240 107,695 107,695 | 109,377 41,736
12 0.3555 94,080,000 282,240 282,240 107,695 107,695 | 100,346 38,289
13 0.3262 94,080,000 282,240 282,240 107,695 107,695 92,061 35,128
14 0.2992 94,080,000 282,240 282,240 107,695 107,695 84,459 32,227
15 0.2745 94,080,000 282,240 282,240 107,695 107,695 77,486 29,566
16 0.2519 94,080,000 282,240 282,240 107,695 107,695 71,088 27,125
17 0.2311 94,080,000 282,240 282,240 107,695 107,695 65,218 24,886
18 0.2120 94,080,000 282,240 282,240 107,695 107,695 59,833 22,831
19 0.1945 94,080,000 282,240 282,240 107,695 107,695 54,893 20,946
20 0.1784 94,080,000 282,240 282,240 107,695 107,695 50,360 19,216
Total 7,620,480 4,813,054 | 3,996,941 | 3,642,248

Mweni 13 Aunumsneadelsliihmdeanuves 15,000 kW szezna1 201

Assume: Tariff+Adder 6.00

Year 8-20 tariff

Electricity internal used 20.00%

Electrical Tariff Increase

0.00%

3.00 Baht/kWh.

Baht/kWh. For 7 years

for each year



sz yamafne HazmInau

¥ —uNaAna

U A = d‘ a

M meu 1 Nne
A A

aauNna

Usz3amsanm

o 1 Y A %
V’]']Llﬂquu']ﬂﬂ'ﬁ\ﬂu{lﬂﬂﬂu

d' o U (%}
anuninuilagiy
NAUAIALLAZT19IANIIVING

=< Lil Yo
nuUMIANEIN 185

3DOANUN NADUIN
8 FUNY 2523
rIaag

= A
T5958ume5o

1 T A < A I
W19 153UaaIMan N4 153UToIan

1 A Y 1 A

gNHMITITONTZYAIONNAT NIUYNHITITO

gNMIITONTZYA0NNA]





