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ABSTRACT

Since biomass has recently become more interesting as an alternative energy resource for
electricity generation in Thailand, the energy conversion technologies have received more
scientific, academic and political attentions. A lot of research efforts have been devoted not only
to develop more productive and efficient technologies but also to figure out whether these
technologies are appropriate for the selected area. One of the high efficiency technologies which
is widely used in many countries and suitable for the rural area is gasification. Gasification is the
thermal-chemical process of obtaining energy from solid matter in a gaseous form. In principle,
the process is a thermal decomposition of organic matter in the presence of limited supply of air
or oxygen to produce combustible gases thus converting calorific value of organic material into
gaseous energy carrier. Due to the enormous plantation potential of the fast growing tree, i.e.
leucaena leucocephala, in the northern region of Thailand, the electricity generation from biomass
gasification has been considered. The calorific value of 60% dried leucaena leucocephala is 12.3
MJ/kg. In this research, the data of inputs and outputs (energy/natural resources/materials/
chemical substances consumptions, emissions, waste and byproduct) during fuel-wood plantation,
transportation, wood chip manufacturing and electricity generation process (includes both
combustible gases production and electricity generation by gas engine-alternator set). Then, the

energy consumption and environmental impacts including the economic feasibility throughout the



electricity generation life cycle are determined by using the energy balance, life cycle assessment
(LCA) and life cycle cost (LCC) techniques.

The results show that the gasification technology is appropriated for a small community
in the rural area even though the electricity demand is only 63 kW. The energy intensity of the
electricity generated by wood gasification is 24.03 MJ/kWh. The environmental impacts assessed
by the SimaPro Software (EDIP/UMIP 97 method) are 1.66x10" Pt/kWh which is significantly
caused from the electricity generation process. It is accounted for 70.5% of the overall impacts
following by the wood chip manufacturing, transportation and fuel-wood plantation which are
accounted for 26.7%, 2% and 1.3%, respectively. However, the amount of impact is relatively
low compared to the utilization of the electricity from conventional grid system (4.94X10_4
Pt/kWh). For the economic feasibility approach, it could be found that the life cycle cost of the
electricity generated by gasification is 5.17 Baht/kWh and it becomes 5.38 Baht/kWh when the

environmental externalities are included.



