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Feasible study of biogas power plant from dairy cow manure

from Lamphayaklang Dairy Cooperative using GIS and AHP
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Abstract

Geographic information system (GIS) and analytic hierarchy
process (AHP) were proposed to locate the suitable location of
biogas power plant from come manure in Lamphayaklang Reform
Land dairy cooperative, Muaklek District, Saraburi Province,
Thailand. The area of study covers 856 households with 22342
cows. The main criteria were to utilize electricity gained from

biogas power plant and to minimize logistic cost. The feasible
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locations are in 3 locations; location 1 with highest household
density, location 2 at dairy cooperative and location 3 with
highest cow density. While another procedure using AHP, the
criteria to be considered are divided into cost and revenue. Cost
criteria is consisting of installation cost which depends on
technology, operation and maintenance cost which depends on
electricity utilization and logistic cost. There are 5 technologies to
be considered, which are Upflow Anaerobic Sludge Blanket
Technology (UASB), Cover Lagoon or Modified Cover Lagoon
Technology, Completely Stirred Tank Reactor Technology
(CSTR), Fixed Film Technology and Hybrid Channel Digester
Technology. The revenue factors are electricity income, fertilizer
income and carbon credit income. In order to analyze risk
management with AHP, expert choice program is used as a tool.
Weighting system in expert choice is adjustable to test sensitivity.
The result is shown by using score card method. There are 5
scenarios to study, the ratio between revenue and cost change
from 50:50, 60:40, 70:30, 40:40 and 30:70 consecutively. The
result indicates that location 2 at dairy cooperative is the suitable
location with score of 47.9%, following by location 3 and location
1 at 31.6% and 20.5%. Moreover, the sensitivity result indicates
that in the main criteria don’t have significant effect to change the
location result but the choice itself does.
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Key words : biogas power plant, biogas from cow manure,
geographic information system (GIS), analytic hierarchy process

(AHP), risk management, expert choice, sensitivity analysis.
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