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Energy and Exergy Analysis of Combined Cycle Power Plant of Abadan
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Abstract

Among the advances made to reduce fuel consumption, the combined cycle power plant can be mentioned as a
useful effort to produce electricity and reach a thermal efficiency of 60 percent. Combined cycle power plants in
Iran are widely used in the power generation network, so knowing the places with potential to improve the power
generation process by the combined cycle is the first step in network reform. In this paper, energy and exergy
analysis of combined cycle power plant of Abadan with heat recovery steam generator of double pressure along
with additional combustion for two types of natural gas and diesel fuel has been done. Abadan combined cycle
power plant has two units, each unit includes two gas turbines, one recovery boiler and one steam turbine. Based
on the design information, the results of the simulation and power plant’s energy and exergy analysis by means of
the Thermoflow software showed that the energy and exergy efficiencies of the combined cycle based on the
natural gas are about 6% higher than that achieved for diesel fuel. Also, the highest amount of the exergy loss
occurs in the gas turbine combustion chamber of 27.66% and then in the heat recovery steam generator about
8.89%.

Keywords: Exergy analysis, Combined cycle, Heat recovery steam generator,exergy efficiency.
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