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O ABSTRACT 0O

In this research an analysis of exergy was carried out in a combined (gas-steam) Gander
thermal power plant to generate electrical energy at several variable loads ,modeling was
done on the EES program (Engineering Equation Solver) ,where the actual data of the
power plant's work was entered ,and the rest of the parameters were calculated based on
EES ,and the mathematical equations necessary for the exergy analysis of the parts of the
thermal cycle were programmed by adopting on exergy equilibrium equations in each
component of the power plant , Determining the exergy losses and exergy efficiency in
each component ,the exergy was analyzed at variable loads (75%,100%) for each of the air
compressor ,combustion chamber ,gas turbine ,(HRSG) heat recovery steam generator
,steam turbine and air cooled condenser ,the results of exergy analysis at 75%load showed
that the heat recovery steam generator is the main source of exergy loss in the combined
cycle ,with a loss rate of 21%in each heat recovery steam generator ,with an exergy
efficiency of 60.21%,at 100% load ,the main source of exergy loss in the combined cycle
was combustion chamber ,with a loss rate of 29%in each combustion chamber, with an
exergy efficiency of 78.89%.

The effect of several investment factors on the exergy efficiencies at the station was also
studied: ambient temperature ,condenser pressure ,it has been shown that an increase in the
temperature of the surrounding environment has a negative impact on the performance of
the power plant ,as it increases the exergy losses in most of the plants components ,and
thus the exergy efficiencies in these components , and in the power plant as a whole decrease.

Keywords: combined cycle power plant ,gas-steam ,exergy analysis at variable loads,
exergy efficiency ,heat recovery steam generator.
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