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Pakornpan Nakhampa 2009: Effect of the External costs to Feed-in Tariff of a Small
Biomass Power Plant. Master of Science (Environmental Technology and
Management), Major Field: Environmental Technology and Management, Department
of Environmental Science. Thesis Advisor: Assistant Professor

Jukkrit Mahujchariyawong, Ph.D. 111 pages.

Biomass power plant is one of the alternative energy plans that provides rural and
nation the positive impacts on economic, social and environmental issues. The objective of this
research was to study effect of external cost in electricity generating processes from biomass
fuel and reflect the value of impacts on environmental economic and social issues to electricity
purchasing system of biomass power plant. This positive value of environmental economic and
social was added as one factor of electricity purchasing system of Electricity Generating
Authority of Thailand to feed-in tariff of firm contact for very small renewable power
generation. The real price related to external cost showed the reasonable feed-in-tariff. In the
case of 250 kilowatt and 900 kilowatt biomass power plants, the positive externality value were
6.82 and 6.80 baht per kilowatt which were higher than using fossil fuels in power plant
processes, when economic social and environmental impacts were considered.
Furthermore, carbon sink can be planned for Clean Development Mechanism (CDM), carbon
sink was simulated to calculate with the feed-in tariff. The result showed feed-in-tariff in the
case of 250 kilowatt biomass power plant should be 10.81 baht per kilowatt-hour. Thus, process
financial support considering feed-in tariff related to the real positive externality value will be

promotion for the environment-friendly and renewable energy.
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Nuclear
Energy source Co, NO, SO, TSP CO HC

Waste
Conventional coal 1,058.2 2,986 2.971 1.626 0.267 0.102 NA
Fluidized bed coal 1,057.1 1,551 2.968 1.624 0.267 0.102 NA
Natural gas IGCC 824.00 0.251 0.336 1.176 NA NA NA
Nuclear 8.6 0.034 0.029 0.003 0.018 0.001 NA
Photovoltaic 59 0.008 0.023 0.017 0.003 0.002 3.641
Biomass 0 0.614 0.154 0.512 11.361 0.768 NA
Geothermal 56.8 TR TR TR TR TR NA
Wind 7.4 TR TR TR TR TR NA
Solar thermal 3.6 TR TR TR TR TR NA
Hydropower 6.6 TR TR TR TR TR NA
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1 2,637,216 2,510,630 8,054,305 7,667,698 5,157,069 -9,842,931
2 2,695,947 2,445,224 8,198,507 7,436,046 4,990,822 -4,852,109
3 2,759,530 2,298,688 8,345,423 6,951,737 4,653,049 -199,060
4 2,828,447 2,324,983 8,495,108 6,982,979 4,657,995 4,458,935
5 2,903,226 2,273,226 8,647,614 6,771,082 4,497,856 8,956,791
6 2,984,447 2,226,397 8,802,996 6,567,035 4,340,638 13,297,428
7 3,072,752 2,181,654 8,961,310 6,362,530 4,180,876 17,478,304
8 3,168,841 2,142,137 9,122,613 6,166,886 4,024,750 21,503,054
9 3,273,488 2,108,126 9,286,962 5,980,804 3,872,677 25,375,732
10 3,387,544 2,076,564 9,454,417 5,795,558 3,718,993 29,094,725
33U 37,587,629 66,682,355 29,094,725 90,270,867
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2 2,695,947 2,226,852 8,198,507 6,771,967 4,545,115 -5,530,752
3 2,759,530 2,072,407 8,345,423 6,267,413 4,195,006 -1,335,746
4 2,828,447 1,931,829 8,495,108 5,802,159 3,870,329 2,534,584
5 2,903,226 1,800,000 8,647,614 5,361,521 3,561,521 6,096,104
6 2,984,447 1,683,228 8,802,996 4,964,890 3,281,662 9,377,766
7 3,072,752 1,576,322 8,961,310 4,597,152 3,020,830 12,398,596
8 3,168,841 1,476,680 9,122,613 4,251,138 2,774,458 15,173,054
9 3,273,488 1,387,959 9,286,962 3,937,672 2,549,713 17,722,767
10 3,387,544 1,304,204 9,454,417 3,639,951 2,335,746 20,058,513
373U 32,856,711 52,915,224 20,058,513 51,419,019
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0 46,400,000 46,400,000 -46,400,000 -46,400,000
1 14,461,457 13,767,307 35,006,320 33,326,017 19,558,710  -26,841,290
2 14,547,742 13,194,802 35,645,664 32,330,617 19,135,815  -7,705,475
3 14,634,669 12,190,679 36,297,187 30,235,557 18,044,877 10,339,402
4 14,722,245 12,101,685 36,961,127 30,382,046 18,280,361 28,619,763
5 14,810,477 11,596,603 37,637,725 29,470,339 17,873,735 46,493,499
6 14,899,372 11,114,932 38,327,229 28,592,113 17,477,181 63,970,680
7 14,988,936 10,642,145 39,029,890 27,711,222 17,069,077 81,039,757
8 15,079,176 10,193,523 39,745,965 26,868,272 16,674,749 97,714,507
9 15,170,100 9,769,544 40,475,716 26,066,361 16,296,817 114,011,323
10 15,261,713 9,355,430 41,219,411 25,267,499 15,912,069 129,923,392
33U 160,326,650 290,250,043 129,923,392 491,165,557
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0 46,400,000 46,400,000 -46,400,000 -46,400,000
1 14,461,457 13,145,464 35,006,320 31,820,745 18,675,280  -27,724,720
2 14,547,742 12,016,435 35,645,664 29,443,318 17,426,884 -10,297,836
3 14,634,669 10,990,636 36,297,187 27,259,187 16,268,551 5,970,715
4 14,722,245 10,055,293 36,961,127 25,244,450 15,189,156 21,159,871
5 14,810,477 9,182,496 37,637,725 23,335,390 14,152,894 35,312,765
6 14,899,372 8,403,246 38,327,229 21,616,557 13,213,311 48,526,077
7 14,988,936 7,689,324 39,029,890 20,022,334 12,333,009 60,859,086
8 15,079,176 7,026,896 39,745,965 18,521,620 11,494,724 72,353,810
9 15,170,100 6,432,122 40,475,716 17,161,704 10,729,581 83,083,391
10 15,261,713 5,875,760 41,219,411 15,869,473 9,993,714 93,077,105
37U 137,217,672 230,294,777 93,077,105 335,920,264
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