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Abstract

Renewable energy form community-base production is getting more crucial due to
energy shortage problem, increasing of fuel price and environmental problem regarding to fossil
fuel combustion. The renewable energy sources were chosen depending on various factors such as
quantity, convenience of provide, transportation, energy efficiency, environmental impact and
especially the worth production cost. Apart from these factors, the implication should focus on the
consideration for suitable management for the efficient and sustainable of renewable emery
usage. This research has examine the process to select a suitable renewable energy sources for the
community scale and examine the suitable management practice based on the case study of pilot
power plant which was established to support the energy consumption in Chiang Mai University,
Sri Bua Baan campus, Mueang district, Lamphun province. The pilot power plant has 50 kW
production capacities. The data of renewable energy sources from the pilot power plant and
surrounding area were collected in the aspect of quantity, present consumption, convenience of
collection and preliminary heat potential by comparing the advantages and disadvantages of each
energy sources for the selection of the maximum potential source. The assessment for an actual
application including management was conducted by considering the energy, economic and
environmental impact factors by using the Life Cycle Assessment (LCA)

The results show that the renewable energy sources in the area are agricultural waste
such as rice and corn straw, garbage and fast-growing plants e.g. Acacia and Eucalyptus and solar
radiation. Eucalyptus was considered as the most potential as renewable energy sources due to the

high amount that sufficient for fuel production, high availability and easy to collect with high



heating value and low cost production when compare with other sources. LCA assessment of
electricity production using Eucalyptus as fuels source which included 4 processes: 1) Eucalyptus
Plantation 2) Transportation 3) Conversion and 4) Power generation showed that the production
of 1 kWh electricity has to used the net energy both direct and indirect manner for 0.42 MJ where
4.54% of the net energy was used in plantation, 56.19% in transportation, and 39.26% for the fuel
wood conversion. The transportation process using the highest energy when considering the
electricity cost production which is 4.59 bth. /kWh. The variable cost was 9,251,366.52 bth.,
while the fixed cost was 7,111,232 bth. and net greenhouse gas emission was 1,563,844 kg/kWh.
The transportation process has high ratio of 68% of variable cost with 52% of greenhouse gas
emission. When not taken the green house gas form electricity production into account, these
values can be decrease by the management of transportation. Four recommendations were
suggested which were 1) Centralized transportation, 2) Pre-transport conversion, 3) Changing of
transport vehicles and 4) Selection of the suitable fuel for trucks. The results show that each
practice provides different advantage and disadvantage. Therefore, Analytic Hierarchy Process
(AHP) was used to find the suitable alternative and found out that the most suitable way was Pre-
transport conversion by using 18 tires diesel engine truck with centralized transportation. This
method can decrease 54.36% of energy consumption, 33.89% of the production cost, and 50.39%

of greenhouse gas emission.



