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Abstract

The objective of this research was to assess the potential of combustion
technology for biomass-based electricity generation in the area of Pathumthani by using
Geographic Information System (GIS) as an analytical tool and economically exploitable
biomass potential in determining optimum location of the biomass-fuelled electricity
power plant. The objective function of this optimization problem was minimizing total
cost of power plant construction. The corresponding decision variables were biomass
fuel supply and electricity generation capacity, and the constraint was the biomass
availability in the area of Pathumthani. GIS yielded the supply of biomass availability
density 178.35 ton/kmz/year for a 8.30 MW power plant that locates in a 10 km radius
plantation in Lad lum kaew District. The amount of estimated biomass residues were
derived from 100,470 ton/year rice husk. The objective value was the minimum total of
biomass-based power plant of 249.12 million baht while the major cost was biomass fuel
costs. In economic analysis, the additional parameters estimated such as a net present
value (NPV), an internal rate of return (IRR), a simple payback period and a benefit to
cost ratio (B/C) that gave the values of 63.53 million baht, 15.66%, 4.90 years and 1.26,
respectively. Furthermore, the sensitivity analysis of unit cost of investment, annual O&M
cost, unit cost of fuel and unit cost of transportation was studied by varying values of
these parameters in the range of 70%-130% of their optimal values. At increase of these
parameter values, The NPV decreased. Amongst these parameters, the cost of fuel was
the most sensitive to NPV. When the cost of fuel changed in the range of 65 baht/ton, it

caused to decrease of NPV of 22.39 million baht.



