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ABSTRACT

This research presents energy éoé‘f.analysis of a 12.14 MW diesel cogeneration power
plant by exergy costing method. The environmenta! impacts on its cost evaluation have also been
considered by using externality cost and NETS method.

Exergy costing technique is used to evaluate the steam cost and the electricity cost. Three
methods for calculating steam costs are presented. One uses exergy of steam generated divided by
the total exergy of steam and electric. This proportion multiplied by the total investment cost of
the cogeneration power plant with fuel cost and operation and maintenance cost. The second has
the same proportion, but it uses the boiler’s total investment cost. The last one uses exergy of
steam for process devided by exergy of the boiler. The steam costs when run at design capacity
are 46.67, 11.42 and 134.81 baht/ton respectively. When real running, steam cost.s are 131.19,
32.11 and 270.85 baht/ton respectively.

For the electricity cost when run at design capacity the electric cost excluding the
environment impact, is 0.68 baht/kWh. When including the environment impact, the cost is 1.656
baht/kWh. The cost of environmental impacts from CO, is 0.503 baht/kWh, from 30, is 0.038
baht/kWh and from NO, is 0.436 baht/kWh. Payback period when excluding the environment is
4.068 years and payback period cannot be calculated when including the environment. When run
at real running the electric cost when excluding the environmental is 2.55 baht/kWh. It is 5.431

baht/kWh when including the environment. Cost of environment impact from CO, is 0.859



baht/kWh, from SO, is 0.160 baht/kWh and from NO, is 1.863 baht/kWh. Payback period when
excluding the environment is 8.44 years and it cannot be calculated when including the
environment. -

The appropriate technology to use for this power plant is AMD chemical or SCR Denox
system. Using these, the total expenses are 7.92X10° and 14.21X10° baht/year respectively, The
payback period is 4.5 and 5.88 year respectively.

When there is not enough data to calculate the environmental cost, externality cost with
NETS can be used to approximate the expenses. If we have data about technology that is
appropriate for each place it is better to know the exact expenses. This research cannot be us%\to
calculate the payback period when including the environment. Because the income used to
calculate the rate does not include the environment. In the future, the Electricity Generating
Authority of Thailand (EGAT) should adjust the rate of buying electricity by including the cost of

environment.



