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Abstract:
This paper presents a comparison between the application of steam injection and
combined cycle technologies on the performance of two Siemens GT5-2000E gas
turbine units operating in West Tripoli, Libya. Using Aspen Plus software, the
operational data of the two units were analyzed in terms of thermal efficiency, generated
electric power, fuel consumption, and emissions. The analysis results showed that the

steam injection technology achieved significant improvements compared to the

combined cycle. In terms of thermal efficiency, the steam injection technology achieved
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a 52.3% increase, while the combined cycle achieved a 42.9% increase. For electric
power generation, steam injection led to a 50.3% increase compared to a 41.4% increase
in the combined cycle. Regarding specific fuel consumption, an improvement of 33.5%
was observed with steam injection compared to 29.3% with the combined cycle.
Additionally, CO: emissions decreased by 33.4% with steam injection compared to
29.3% with the combined cycle. Based on these results, steam injection technology
proves to be the most effective option for improving the overall performance of gas
turbine plants in terms of operational efficiency, electric power generation, fuel savings,
and emissions reduction.

Keywords: Steam injection, combined cycle, gas turbine station, Aspen Plus.
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