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In this research, the performance deterioration caused by the degradation
of the main gas path components is simulated for the IGT25 industrial gas
turbine. To this aim, after developing a thermodynamic model of IGT25
and verifying the model with real data it is applied to simulate the
performance deterioration of the gas turbine. Considering the fouling and
erosion as two common gas path faults, these two faults are simulated by
deviating the flow capacity and isentropic efficiency and their effects on
the performance parameters in the power turbine speed control mode are
investigated. The results reveal that the occurrence of fouling on the
compressor blade in the investigated control mode leads to a decrease in
the gas generator turbine speed, fuel flow, compressor exhaust
temperature, gas generator turbine inlet temperature, power turbine inlet
temperature and exhaust gas temperature contrarily an increase occurs in
air mass flow, compressor exit pressure and power turbine inlet pressure.
According to the results, the maximum deviation from the normal
condition due to fouling and erosion of the compressor blades observed in
the exhaust gas temperature, which is 3.8% and 2.2%, respectively. It is
found that the operating conditions of the gas turbine affect the amount of
deviation of the performance parameters when a gas path fault occurs.
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