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ABSTRACT
The hydrogen and fuel cell technologies belong to the field of new clean energy. In general, it is well-known that they are suitable for
vehicles or stationary power generation systems. Future more, they can replace gasoline and diesel combustion engines, and
coal-fired power generation at the present time for a cleaner environment.
The major research of this thesis is to utilize hydrogen and fuel cell technologies to produce electricity. By using Argonne National
Laboratory’ s(ANL’ s) simulation software, GCtool, a simulation model of the electrical power generation system is built and
established; they include gas turbine electrical power system, 1-kWe combine hydrogen production and fuel cell power system, and
hybrid of fuel cell and gas turbine power system. In the meantime, a simple 1-kWe fuel cell power system is built and installed. The
simulation parameters and result are validated by the experimental data. This would validate our proof-of-concepts and gain our
learning experience from GCtool operations, model simulation, H2/Fuel Cell characteristics.
The results of this research that utilizes GCtool models generally have a good agreement with experiment data. Thus, the models
from the research could be used as a scale-up tool and theoretical basis for building a large power plant in the future.
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