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Abstract
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According to financial analysis of a small-scale biomass gasification power plant
investment cost, it can be concluded that a financial internal rate of return (FIRR) of 14.82%
was found and the net present value (NPV) was approximately 127.59 million baht. The
payback period was found to be 8.20 years while the total project period was set for 30 years
with a percentage of 8.31% for weighted average cost of capital (WACC). When the sensibility
analysis was undertaken for the worst case situation in which the biomass feedstock is
changed from 400 baht to 600, 800, 1,000 and 1,200 baht/ton, the biomass feedstock
preparation cost will increase from 2.63 baht/kWh to values between 2.97-3.96 baht/kWh. This
increment of biomass feedstock preparation cost will result in extending the payback period
from 9.60-17.69 years. These payback periods are still unattractive for investment. In this study,
different feed-in tariff options were proposed from a present value of 0.294 baht/kWh by
establishing criteria which are 1) the project can yield returns within 7 years and 2) the financial
internal rate of return in the project (FIRR) must be at least 15%. In order to meet the first
criteria, the feed-in tariff for the best case situation must be 0.65-2.00 baht/kWh which gives
rise to the increase in electric power selling price up to 5.46-7.28 baht/kWh. On the contrary,
the worst case situation needs supporting up to 1.65-3.00 baht/kWh. For the criteria of at least
15% of FIRR, the feed-in tariff ranged from 0.32-1.55 baht/kWh and 1.30-2.53 baht/kWh for the

best case situation and the worst case situation, respectively.
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When economic feasibility or economic analysis was carried out by using a tool called
gconomic Internal Rate of Return (EIRR). The market price was adjusted in order to reflect the
true value called shadow price or accounting price. The test on the worst case situation, a
situation in which there is no selling of charcoal and CERs taken into account and the feed-in
tariff of 0.294 baht/kWh and the biomass price of 1,200 baht/ton are set, showed 29.95% of
EIRR. This value is fairly high and the NPV showed positive value at 177.13 million baht. The
payback period is no longer than 3.47 years. This assures that if the worst case situation
occurs, the projedt is still attractive and worth investment.

Owing to the fact that this project results in positive impact on overall economy and has
only a small negative repercussion on environment and community, the externality assessment
of the biomass gasification power plant which considers both environmental and social
repercussions in the nearby community showed a positive result. This is results from direct and
indirect participation of the community. For example, there is job-creating taking place in the
community as well as promoting fast-growing tree plantation for feeding to biomass gasification
power plant. If these activities are monetarily appraised and compared to electricity from the
biomass power plant, every electrical output unit' is of positive external cost which equals to
10.47 baht. When this externality coét is additionally taken into consideration, it can be
concluded that the feed-in tariff of 1.65-3.00 baht/kWh to the biomass gasification power plant
(in case of worst case situation) will bring about the positive economic impact on the community
which is worth 10.47-11.87 baht/kWh.

From the initial environmental examination (IEE) assessment, the project does not
cause any severe impact on relevant environment and community. Moreover, it is an economic
and social development project that is environmentally friendly and suitable for communities. Air
pollution, waste water from the cleaning system and waste in form of ash are the main impact
on this project. The air pollution stems from the internal combustion engine connected fo
generator. It is composed mainly of CO,, CO, NO, and NO with their pollution production rates
of 180.35, 1.77, 0.31 and 0.004 g/kWh, respectively. In case of SO,, there is no detection. With
respect fo waste water, it indicates that the waste was in form of COD and TKN. For the solid
impact, most of ash was in form of charcéal which contains only a tiny amount of heavy metal
and chlorine resulting in no detection.

From the study on carbon dioxide adsorption of three different kinds of fast-growing
trees including Eucalyptus Camaldulensis, Acacia Mangium and Giant Leucaena, it shows that
these trees are capable of storing the carbon dioxide as much as 10 ton/railyear. However, to

completely assess the carbon dioxide cycle, the plant and soil microorganism respiration must
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pe considered. If so, the net ecosystem production (NEP) will be 0.20 and 2.59 ton of
CO,/railyear for Eucalyptus Camaldulensis, Acacia Mangium. As for Giant Leucaena, a
negative value was derived because of the fact that the Giant Leucaena releases CO, from soil

microorganism activity higher than net primary production (NPP). However, the potential of

short rotation forest as a carbon sink will increase when trees have growth up.
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