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ABSTRACT

This research focuses on the logistic system factors and the environmental impact of the
biomass power plant in the scale of a very small power producer. The geographic information system
(GIS) is integrated to evaluate the suitable location of the power plant to minimize the energy
consumption due to logistics. Based on fast shortest path and multi-seed point theory, transport
network analysis is achieved using ArcGIS 9.3.1. Fast growth wood or biomass residues in the local
area will be used as renewable sources. Rankine steam turbine system or gasification system as a
conversion technology to be used for the biomass power generation.

As a result, the suitable location for collect the biomass is T.Changkhoeng Maechaem of
which the coordinates x = 431366, y = 2048974 or at latitude N18 31 48.8 and longitude E98 20 58.9.
The optimized location for the biomass power plant is T.Changkhoeng Maechaem of which the
coordinates x = 433220, y = 2046230 or at latitude N18 30 19.7 and longitude E98 22 2.5. The
Rankine steam system and gasification technology are in comparison based on the optimized location.

The scale of conversion system from 100 kW to 500 kW found that the unit cost of logistics will



increase about 30 — 40% and the most financially system is the 100 kW gasification system with unit
cost per kWh that is less than EGAT about 3.57 Baht per kWh. The unit cost of biomass ratio; the
biomass ratio from the use of biomass in local areas of 75% with fast growth wood 25% can reduce
production costs up to 5%. In addition, environmental impact assessment is considered by
transportation, operating electricity usage and biomass combustion. The value is found to be 265.76

g-CO,eq/kWh.



