Title MANAGEMENT MODEL OF SUSTAINABLE
BIOMASS GASIFIED POWER GENERATION SYSTEM
FOR COMMUNITY IN THAILAND

Author Sahataya Ladpala
Advisor Nipon Ketjoy, Dr.-Ing.
Co-Advisor Associate Professor Wattanapong Rakwichian, Ph.D.

Associate Professor Pumisak Intanon, Ph.D.

Type of Degree Thesis Ph.D. in Renewable Energy (International Program),
Naresuan University, 2007

Keywords Management model, Sustainable biomass gasified power

generation system
ABSTRACT

The purposes of this study were i) to develop management model of
sustainable biomass gasified power generation system (SBGPGS) for community in
Thailand, ii) to evaluate the technical performance, biomass supplied system,
economic condition and environment impacts of biomass gasified power generation
system (BGPGS), designed and developed at School of Renewable Energy
Technology (SERT), Naresuan University, Phitsanulok, Thailand. Management model
of SBGPGS is based on technical performance, biomass supplied system, economic
conditions; environmental impacts and community. Each factor was affected and
related to each other. The management modei was supported by experimental and
secondary data including social concepts for SBGPGS. The experimental results of
BGPGS showed that gasification efficiency was about 66% and efficiency of gas
engine-generator system was about 15%. Therefore, system performance was 10%.
However, overall efficiency of commercial standard for SBGPGS should be not less
than 20%. However, this system should be used to develope the overall conversion
efficiency for sustainable and own technology for our country. In part of the biomass
supplied system, it was found that the main effects of biomass supplied system were
overall technical efficiency and lower heating value of biomass fuel that directly

affected biomass consumption rate, biomass plantation area, logistics and biomass



storage. However, we should consider other factors such as geography, plantation
crop, fuel waste, and biomass cost. The economic condition evaluation of BGPGS at
SERT, it consiéted of several indexes that were COE, NPV and PB range from 7.20 to
8.09 baht kwh'i, ~770,114 to -2,856,879 baht and 21.98 to 24.70 years, respectively.
On the other‘hand, the economic values would be better, if the overall efficiency of the
system was of commercial standard level at 20%. Hence, the COE would range from
3.60 to 4.04 baht per kWh. It meant that BGPGS could compete with conventional
ways and it vyould be sustainable. The environment impacts of BGPGS, they were
classified in three parts. First, waste water was measured the values of pH,
conductivity, TDS, SS and T (during sampling), they were 4.21, 1,486 microsiemens
em, 767 mg L', 26 mg L' and 35 °C, respectively. All parameters of waste water
could be accepted compared to industrial effluent standard values based on the 3
Thai environment regulation of Ministry of Science Technology and Environment,
Thailand. Second, the emissions to air of gas engine consisted of CO and HC and the
measured values were 3.84 %v/v and 1,482 ppm, respectively. Finally, sound level
that was measured at 0.5 m from the engine was 93.2 dB. (A). The CO values that
were released from the engine and noise level could be accepted. Nevertheless, the
measured HC value was more than the air quality and noise standard values
announced by the 4™ edition government car law of Prime Minister Office, Thailand.
The HC value would be improved to acceptable tevel, if technical performance was
standard level. The last important factor of SBGPGS was community. It was a local
administrative organization which would manage biomass supplied system, BGPGS

and community power to SBGPGS for community in Thailand.
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