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ABSTRACT

This research presents cost analysis of electricity generation from biogas by exergy costing
method. The environment impacts on the cost evaluation have also been considered by using
Numerical Environmental Total Standard [NETS] and externality cost methods. Four swine
farms which biogas capacities of 1,000 - 5,000 m’ and electricity generated ranges of 37 - 138 kW
have been investigated.

It is found that the electricity cost is affected by 2 factors , the ratio of the electricity
generated to the gas volume (W/m®) and the working hour per day. The electricity cost will be
lower if the swine farms have more ratio of the electricity generation and the gas volume, and the
working hour per day. When the cost of the environment impacts is excluded, a farm with capacity
of 75.0 W/m® at 24 working hours per day can produce the electricity cost of 3.62 Baht/kWh or
1.005 Baht/MJ. When the environment cost is included, the electricity cost due to CO, is increased
0.07 Baht/kWh however, since CH, is disposed which costs 0.37 Baht/kWh then the total expense
is decreased 0.30 Baht/kWh. When the project is subsidized by the National Energy Policy Office



(NEPO), the farm having an operation over 14 working hours per day has the internal rate of return
more than 12% with minimum pay back period of 3.9 years. In case of no support from NEPO
only 24 working hours per day electricity operation farm will have the internal rate of return more
than 12% with minimum pay back period of 4.4 years. When compared with 422 kW palm-oil
mill cogeneration plant which has 54% total efficiency and 1.35 Baht/kWh electricity cost, it could
be found that the efficiency of electricity generation from the biogas system is 3.2 time lower, with

2.7 time higher in the cost of electricity production,





