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Abstract

This study is to analyze a feasibility of very small power plant from anaerobic co-
digestion of two main scenarios which Napier Pakchongl grass as primary input combined with
poultry manure and swine waste for digester input. The chosen cases to assess the greenhouse gas
emissions and economical analysis of 7,700 cubic meters volumetric of one-stage completely
stirred tank reactor (CSTR) anaerobic digester designed by Chiang Mai University. Project
emissions assessment shows that poultry manure co-digestion and swine waste co-digestion with
Napier Pakchong 1 grass are able to reduce GHG emissions by 9,331.98 tons CO,-eq a year and
3,371.25 tons CO,-eq a year respectively compared with the electricity generation fuelled by
fossil fuel. In economical analysis, key assumptions include 20-year project life span, 8.0%
discount rate and 3.0% inflation rate are used in calculation process. In case of Napier Pakchong
1 grass and poultry manure co-digestion, cash flow analysis indicates 0.73% internal rate of return
without financial supports nor electricity adder price. While Napier Pakchong 1 grass and swine
waste co-digestion case can only achieve 0.54% internal rate of return according to identical
assumption. Further economical sensitivity analysis is computed to point out key factors affecting
project feasibility in both cases. The results illustrate that the revenue is the most influencial
factor to financial viability of both projects. At 3% internal rate of return increase for every 10%
revenue increase for poultry manure and swine waste co-digestion that determine as same results.
Thus further support mechanisms such as good feed-in tariff is prior to achieve greatly financial
viability. This study is analyzed in the work and also recommended as a guidance to project
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